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Unique because it is the only aircraft in production specifically 

designed to withstand the rigours of high-speed, low-level 

flying, the NA.39 has great strength and stiffness as well as an 
The NA.39 is ahead ee e x engineered long operating life. 

Area rule, which smoothes out the ride for the crew, and boundary 

layer control over the entire span, to provide outstandingly 

good handling and contro! during take-off and landing, were 

incorporated into the basic design. 

A high-speed aeroplane flying at low-level, needs the most 

advanced systems for navigation and to ensure the precise delivery 

of its conventional or nuclear weapons. The NA.39 has them. 


Bla ckb uU>r. That is why the Ministry of Defence has stated 
4) * “In the low-level strike role, the NA.39 is ahead of any other 
Daitienientt 


aircraft in the world.” 


BLACKBURN AIRCRAFT LIMITED, BROUGH, YORKSHIRE, ENGLAND 
Al4oia 
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—  Ledding tot 
i eet | arnboroug 


* Be, Teddington Aircraft Controls 

| ee ae are contributing again to 
| another “ Farnborough.” 

On view at our Stand No. 35 

in the main exhibition is a 

a2 comprehensive selection of 

‘ a the company products. 


Anti-icing Controls. 

Fuel Tank Pressurisation. 

Thermostatic and Electro-magnetic Valves. 
Hot Air and Gas Valves. 

Time Switches. 

Pressure Switches. 

Pressure Regulators. 


TEDDINGTON AIRCRAFT CONTROLS LTD- MERTHYR TYDFIL+ SOUTH WALES. Tel. Merthyr Tydfil 3261 
London Office: COLNBROOK BY-PASS + WEST DRAYTON ~- MIDDLESEX ~ Tel. Colnbrook 2202/3/4 


Seconc class postage paid at New York, N.Y. 
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The TEST RESULTS that placed 
(Palmer Fluoroflex 
| on on the COMET 


Et ROP EAN AIRWAYS 


I SS 


Sa or cosas 


Palmer Fluoroflex, designed to 
give at least 5,000 hours service 

life, saves up to 20% on conventional 
rubber pipe weight. No limiting 
“shelf life’ in storage. 


Fluoroflex (P.T.F.E.) 5 
Flexible Pipes are being 

fitted to the Comet IVB 

for British European 

Airways. 


Palmer Fluoroflex Flexible Pipes have successfully withstood the following rigorous tests: 


TEST 1 TEST2 
(a) Simultaneous Impulse and Vibration. (a) Simultaneous Impulse, Vibration and Flexing 
Pipe sizes —4 (4%” bore), —6 (,%” bore) and —8 Pipe sizes —4 (¥;” bore) and —6 ( i" bore). 
(i@” bore). | Impulse as in Test 1. 
IMPULSE: 600,000 cycles at 100 cycles/min. to | VIBRATION: Amplitude + .020° at 3,000 cpm. 
peak pressure of 3,800 p.s.i. Rate of frequency. 
pressure increase 126,500 p.s.i. per sec. FLEXING: 4” for 20,000 cycles and 9” for 40,000 
VIBRATION: Amplitude + .005” at 7,500 cpm cycles. 
frequency. TEMPERATURE: Normal for 99 hours, — 55°C. for 8 
TEMPERATURE: 120°C. internal and ambient. hours. 
(b) Continuation of test for 900 hours at static pressure (b) Continuation of test for 900 hours at static pressure 


of 3,000 p.s.i. and normal ambient and internal tem- of 3,000 p.s.i., normal internal and ambient tempera- 
perature. | tures and without flexing. 
The above tests each correspond to 10,000 hours factored life on the hydraulic system of the De Havilland Comet IVB. 


(Palmer 


Palmer Aero Products Ltd penfroip st. LtoNDON N.W.8 . » 


AERO PRODUCTS DIVISION - BTR INDUSTRIES LIMITED 
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Purpose-built for every airborne purpose 


Honeywell Micro Switches 


Catalogue Listing 48 Series 

Hermetically sealed ‘HS’ switches 

are capable of long trouble-free life .. . 
perform vital toucia-down duties... 
withstand the most stringent 
operation and climatic conditions. 


Catalogue Listing 118M1-T 
Subminiature switches 

have a mechanical life of 

one million operations. 
Dimensions: 25/32” x 31/64" x }”. 


Catalogue Listing 1$€1 

Sealed subminiature ‘SE’ switches 

are ideal for the many aircraft 
applications requiring completely 
sealed switching elements and 
trouble-free operation ina 
temperature range of —65° to 180°F. 


Catalogue Listing 1EN1-6 

Completely sealed ‘EN’ switches 

are immune from changes in atmospheric 
conditions. The actuator mechanism 
operates through a seal that prevents 
entry of dust, moisture, or air into the 
switching chamber. The switch 

was designed to resist “‘icing up’’. 


Catalogue Listing ‘4TU’ Series 

‘TL’ toggle switches 

are designed for use when dependable 
and long-lasting toggle operation 

is required. Effective sealing, 
integral terminals, and a high impact 
plastic case are among the attractive 
features of this range. 


Catalogue Listing 2HT1 

High temperature basic switches 

will operate satisfactorily ina 
temperature range of —50° to +1,000°F. 
The switches were designed for use on 
jet aircraft, on or near the afterburner. 


Catalogue Listing 18X1-T 

This sub-subminiature switch 

weighs only 1/28 oz. and measures 

only }° x 2/10° x }" yet it has an 

_ electrical capacity of 5 amps at 250V A.C. 


Viscount, Vanguard, Comet IV, 
NA.39—Honeywell micro switches 
are serving in the best of 

modern aeroplanes, and in other 
airborne vehicles. The switches 
illustrated here have been drawn 
from some of the many wide 


ranges at your disposal. 


Honeywell 
[HH Rit x Mine Quitthes 


WRITE OR SEND THE COUPON TODAY 
to Honeywell Controls Limited, 
Ruislip Road East, Greenford, 
Middlesex. WAXLOW 2333. 


eo ow ow ow ow ow ew ew ee eee 


Please send information on items 
ticked: 

Hermetically sealed ‘HS’ switches 
Subminiature switches 

Sealed subminiature ‘SE’ switches 
Completely sealed ‘EN’ switches 
‘TL’ toggle switches 

High temperature basic switches 
Sub-subminiature switches 


OO0DO000 


COMPANY 


POSITION 


Expert engineering service available 
from ten offices in the United Kingdom 
and from offices in principal towns 
and cities throughout the world. 
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THE success or THE SEASLUG ropav... 


-..-MEANS BETTER WEAPONS FOR DEFENCE 


TOMORROW 


The vast research and development facilities of Seaslug’s main contractors — 
Armstrong Whitworth Aircraft, G.E.C. and Sperry Gyroscope Co.—are constantly 
being used to improve the performance of this ship-to-air missile system. 

Already Seaslug is established as the most accurate weapon in its class. Several 
hundred missiles have been fired with outstanding success from both land and 
ship-borne installations. But, in this new branch of aviation, nothing stands 

still. The development of ship-borne weapon systems is a highly specialised 
business, calling for vast experience. 

The know-how obtained by the three principal contractors guarantees the 

success of even more formidable defensive weapons in the future. 


« seen 
ee 


Designed SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
(a member of Hawker Siddeley) 
4 and 
ES q miesid@esiaenal THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


by: SPERRY GYROSCOPE CO. LTD. OF ENGLAND 
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**...-ample proof of the skill and craft employed 


in its manufacture...’’ 


THE DE HAVILLAND GNOME ENGINE is a 
triumph of co-operation by all concerned and we are privileged 
to announce our share in its construction which is the inclusion EN 


ot a Serck Oil Cooler. 


HIGH PRESSURE FUEL This cooler cools the engine 
bearings and has been 
designed in accordance with 
the extremely low power to 
weight ratio of the engine. 
It is incorporated in the 
high pressure fuel system 
and tailored for the 


ALL ALUMINIUM CONSTRUCTION 


LOW FLUID PRESSURE LOSSES 


FULL DETACHABLE MATRIX FOR 
EASY CLEANING AND RELIEF 
FROM THERMAL STRESSING 


LOW WEIGHT 


SERCK RADIATORS LIMITED 
WARWICK ROAD, BIRMINGHAM 11 A MEMBER OF THE SERCK GROUP 


FARNBOROUGH SHOW, SEPT. 6-13. STAND NO. 285 
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SEAT 
TYPE 
23 4 


* The latest development in lightweight 
high density seating 

>%& Maximum comfort and serviceability 

* “Tip-up” seat and centre arms 

%* Unrestricted leg room 

%* Break forward backs 

% Rear fitted meal tables 

%& Structure approved 9g fore and aft 


WEIGHTS Double seat 44 lbs. complete 
Triple seat 61 lbs. complete 


Designed in conjunction with B.E.A. 


S.B.A.C. SHOW 
STAND No. 213 


9} SUightLaujpment and ENGINEERING LTD. 


142 CROMWELL ROAD LONDON S.W.7 


Telephone: FREMANTLE 3011/3 
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The newly formed association of British Communications Corporation Limited 


with Thermionic Products (Electronics) Limited offers an unrivalled combination 


‘oe of operational knowledge and technical know-how in the field of 


wi MULTI-CHANNEL MAGNETIC RECORDING 
4 Along the trunk air routes of Europe, Asia and Africa B.C.C.-Thermionic have 
Two hundred operational recording installations both large and small operated 
é by Twenty civil and military air traffic control authorities. 

: 

: These recorders are giving first class service to an ever increasing number of users. 

: 


British Communications Corporation Limited « 


WEMBLEY MIDDLESEX ENGLAND HYTHE 


[OO 
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ENGLAND 


Chermionic Products ( Glectronics ) Ad 


SOUTHAMPTON 


VISIT US ON STAND 281 SBAC SHOW AT FARNBOROUGH 
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Suppliers of Fire Extinguishers \ oy oe 
bd Seth Mes 


COMPLETE FIRE SAFET 


The Pyrene Company Limited 


throughout aircraft... 


PISTOL GRIP CO, HAND 
FIRE EXTINGUISHER 


WING ROOT AREA 


This cut-away drawing indicates how the combination of four 
distinct methods of “PYRENE.”” fire detection and fire extinction 
can make a modern aircraft safe from fire. 


.. throughout airfields 


Constant study and research in this sphere of 
fire safety has produced interesting developments 
in the design and manufacture of fire-detecting 
and fire extinguishing systems for all types of 
aircraft as well as a wide range of crash tenders, 
other types of fire-fighting vehicles, and equip- 


ment to mect all airfield fire dangers. 


S.B.A.C.- FARNBOROUGH 


Be sure to call at stand No. 83 and Outside Equipment 


exhibit “P”’ when you visit Farnborough. 


THE PYRENE COMPANY LTD 
9 GROSVENOR GARDENS - LONDON S.W.1 
Telephone Victoria 3401 
Head Office C» Works BRENTFORD + MIDDLESEX 
Canadian Plant TORONTO Australian Plant MELBOURNE 


Bn eet 


The “‘Pyrene” Mark VI Crash Tender (illustrated above), 
built on an Alvis chassis with Rolls Royce engine, will be on 
operational duty throughout the display. 


An investment in peace of mind 
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THE FIRST FULLY Pi 


FOLDABLE 1-MAN 
HELICOPTER CAPABLE OF 
ALL NORMAL HELICOPTER 


MANOEUVRES 
Max. auw 556 Ibs 
Empty wt. 300 Ibs 
Useful load 240 Ibs 
Speed 50-70 mph 
Max. range 166 miles 
45 bhp 4,000 rpm 


Fully autorotational 
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THE HILLER XROE-1 ROTORCYCLE 


gain leads the field o 


H ! L L E R aa LIGHT AND LIGHT ava d 


Sole Distributors: 


U.K. and EIRE 


HELICOPTER SALES LTD. 


2, LOWNDES STREET, 
LONDON S.W.1 


Telephone: BELGRAVIA 6477 


CARIBBEAN 


HELICOPTER SALES (carissean) LTD. 


69, HOPE ROAD, KINGSTON, 
JAMAICA, W.I. 


THE HILLER 12-E 


aes RS poe AGF Sk Oe, A Co eee 2 Ee 


With the 305 h.p. VO- 
540 Lycoming Engine, 
the 12-E is the most 
powerful helicopter in 
the world in the 2-4 
place class. 


3 - PLACE 
Max. auw 2,700 Ibs 
Empty wt. 1,700 Ibs 


Useful load 1,000 Ibs 
Speed 80-95 mph 
Max. range 185 miles 
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Sir W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
BRISTOL SIDDELEY ENGINES LTD. 

BRISTOL AIRCRAFT LTD. 

BRISTOL AIRCRAFT LTD. (Weston Works) 

HAWKER AIRCRAFT LTD. 


THE ABBEY PANEL & SHEET METAL CO. LTD. 


BAYTON ROAD - EXHALL - NR. COVENTRY - TEL: BEDWORTH 207! PBX. 


A.LD. A.R.B. and C.LA. Approved. 
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newest development 


. 4 equipment 


ise : 3 


LEADERS IN THE FIELD OF ELECTRONIC 


EQUIPMENT FOR THE AIRCRAFT INDUSTRY 
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ULTRA CRASH POSITION INDICATOR 


This new device, weighing only 114 lbs., forms an extremely 
small integral segment of the aircraft fuselage. It is 


released automatically within a few milliseconds of the first 
stage of crash impact, and delivered a safe distance from 
the wreck. It then maintains continuous beacon 
transmission for over 100 hours, irrespective of position or 
environment, thus enormously facilitating location and 


obviating the need for large-scale and possibly hazardous 
search operations. Details sent by post on request. 


ULTRA ENGINE CONDITION ANALYSER Type UE. 91 


With this new, extremely versatile monitoring instrument, 
engine condition can be assessed at a glance. When used 

as part of standard aircraft instrumentation, engine 
temperature and vibration are monitored continuously and 


displayed visually in an immediately understandable 


manner. Used for pre-flight checks and routine 


maintenance, it locates faults immediately without external 


equipment or rigs. Details sent by post on request. 


ALSO TO BE SEEN AT STAND No. 262 


¥* Intercommunication and other * SONOBUOY Anti-submarine Directional Transmitters 
communication control equipment ; F 
% SARAH: Search & Rescue & Homing Equipment 

as used in the Comet and the 


European Boeing 707 * Gas turbine and jet engine Control Equipment wa 


ULTRA ELECTRIC LIMITED 
SPECIAL PRODUCTS DIVISION 


WESTERN AVENUE + LONDON W.3 «+ Telephone ACOrn 3434 


AIRCRAFT CONTROL & RADIO EQUIPMENT - RADIO RESCUE BEACONS - RADAR SIMULATORS 


COMPUTER EQUIPMENT & ACCESSORIES - ELECTRIC SERVO SYSTEMS 
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FIRST CLASS 


A * 


: STOCKS 


are always immediately available at our 
warehouse, where we carry an extensive 
range of sheets, strips, bars, tubes, angles and 
extruded sections in aluminium and alum- 
I inium alloy. We are approved stockists of 
materials conforming to AID, ARB, 1A and 
IFV specifications, as well as commercial 
grades. Our reputation for helpfulness is 
based on speedy and efficient service at all 
times to all parts of the country. 


For aluminium ring 


BOWES PARK 8431 


W. Wilson & Sons (London) Ltd 


114 Nightingale Road London N.22 
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THE SASCO GROUP 


Present a Service to 


THE AIRCRAFT AND ELECTRONIC INDUSTRIES 


A.LD. APPROVED Throughout the World A.R.B. APPROVED 


Stewart Aeronautical Supply Co. Ltd. 


AS ACCREDITED DISTRIBUTORS OF A WIDE RANGE OF ACCESSORIES CAN 
OFFER QUICK DELIVERY AT COMPETITIVE PRICES. STOCKS HELD INCLUDE:— 


PLUGS AND SOCKETS ACTUATORS RADIO EQUIPMENT 
A.N. CONNECTORS CONDENSERS INSTRUMENTS} 

RELAYS RESISTORS TEST EQUIPMENT 

CIRCUIT BREAKERS FILAMENT LAMPS SWITCHES 


ELECTROCON LTD. 


SPECIALISE IN THE MANUFACTURE OF IGNITION LOOMS, 
ENGINE HARNESS AND CABLE FORMS AND THE ASSEMBLY 
OF RADIO AND ELECTRONIC APPARATUS 


MILLER AVIATION LTD. 


HOLD STOCKS OF A.G.S. AND B.S.S. NUTS AND BOLTS, ETC. 


SCANRAD LTD. 


Represent the Group Overseas with Established Offices in Norway, Sweden, 
Denmark, Finland, Switzerland, W. Germany and Holland and Agents in 
other Countries 


THE SASCO GROUP 


ADASTRAL HOUSE, NUTFIELD, REDHILL, SURREY, ENGLAND 


Telephone : Redhill 5050 (10 lines) Cables : SASCO Redhill 
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BURNDEPT 
a, 


BURNDEPT LIMITED 


ERITH - KENT 


ANNOUNCE THE 
BURNDEPT B.E. 255 
5 CHANNEL AIRBORNE TRANSCEIVER 


Lightweight Transistor Power Supply A.R.B. Approval applied for 


SPECIALLY DESIGNED SPECIFICATION 
1. Frequency—117—134 megacycles 
1. To suit Private and Club Aircraft 2. Carrier Power—Greater than 1 Watt 
3. Weight—Less than 7 Ib. 
2. To meet M.T. C.A. Flying control 4. Dimensions—7” high x 44” wide x11}" deep 
communication ireme 5. Receiver Sensitivity—Better than 10 p.v. 
ee ee mts for 10 db S/N ratio 
3. PRICED to suit Private owner or 6. Power Consumption—40W/hr. 


7. Power Supply—12 or 24 volts 
CLUB funds wr 


ENQUIRIES TO:— 
CONTRACTS DEPT - BURNDEPT LTD - WEST STREET - ERITH - KENT 
Telephone: ERITH 3080 EXT. 232 
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BURNDEPT 
a ee 


BURNDEPT LIMITED 


ERITH - KENT 


ARE PLEASED TO ANNOUNCE THAT 


S-A-R-Be-e- 


(T.R. 9783) 


U.H.F. SEARCH AND RESCUE BEACON 


Developed and engineered on behalf of the 
MINISTRY OF SUPPLY TO ROYAL NAVY & ROYAL AIR FORCE 
Requirements and to N.A.T.O. STANDARDS 


IS NOW UNDER CONTRACT PRODUCTION 
FOR THE 


ROYAL NAVY 


BURNDEPT LTD. are in continuous development and PRODUCTION OF:— 
* V.H.F. & U.H.F. Search and rescue Beacons 


* V.H.F. Airborne Transmitter Receivers 


* Electronic and Nucleonic, Process 
* Dry Batteries and rechargeable cells 


CONTRACTORS TO:— 


H.M. Govt., COMMONWEALTH Govts., FOREIGN Govts. & leading 
British Manufacturers 


ENQUIRIES TO :— 
CONTRACTS DEPT - BURNDEPT LTD - WEST STREET - ERITH - KENT 
Telephone: ERITH 3080 EXT. 232 
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PIONEERING: TRADITIONALLY DUTCH 


a 
NETHERLANDS 


Rembrandt van Rijn (1606-1669) 


Amongst many Dutchmen 
pioneering in commerce and technique, 
lived the foremost painter of the Netherlands, 
Rembrandt van Rijn, a pioneer in his own 
field, who made about 700 
paintings, 250 etchings and 
2000 drawings. In our age, 
new: Dutch pioniers enriched 
the world with other drawings, 
those that announced the 
looks and achievements of the 
Fokker ”’Friendship” F-27, 
a propjet airliner for short 
and medium haul. Seating 
capacity up to 40 passengers. 


The Fokker F-27 is also built 
under licence by Fairchild 
Engine and Airplane 
Corporation U.S.A, 


FOKKER iaunches 


world-encompassing Friendship — 
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f F Everyones going 1 Gee,,. 


THE S-B-A-C FLYING DISPLAY AND EXHIBITION 


“iy 


and H. M. Hobson Limited cordially invite 


‘5 my 


all their friends in the industry to visit STAND 158 
where the following equipment will be displayed : 


POWERED FLYING CONTROLS 


CONSTANT SPEED ALTERNATOR 


ee \ DRIVES, FUEL FLOW PROPORTIONERS 
== 
a FEEL SIMULATOR CONTROLS 
s \ 
= 
==. 


antiitt 


SERVO ACTUATORS, INJECTION & 


= > 
= FLOAT-TYPE CARBURETTORS, ETC. : 
= = 
— = 
= yh 
=~ as 
~~ “=. —— 
Bi , 4 ’ 
S 


he 


SPECIALISTS IN PRECISION 
ENGINEERING PRODUCTS 


H. M. HOBSON LIMITED FORDHOUSES 


WOLVERHAMPTON 


* ENGLAND : 
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COME TO SEE US AT 
THE 


FARNBOROUGH SHOW 


ON STAND NO. 


93 and 94 


Kent Alioys Limited 

Laycock Engineering Limited 
Hardy Spicer Limited 

The Phosphor Bronze Co. Limited 
Bound Brook Bearings Limited 
Salisbury Transmission Limited 
Intermit Limited 

Railko Limited 


The Aviation Division of BIRFIELD INDUSTRIES is proud of 
its contributions to famous British aircraft now flying and of the 
facilities available to designers of aircraft in the project stage. 
These facilities include research, design and development in 
collaboration with the industry’s technicians in the production of . . . 


Castings in light alloys of all descriptions 
Castings in corrosion-resisting and other 
specialised ferrous and non-ferrous alloys 


Transmission equipment including flexible 
couplings, shafts, universal joints, gears, 
and complete transmission units 

Filters and control valves of all types for 
fluids, air and gases 

Bearings with built-in lubrication properties 
in sintered metals and resin-bonded fabrics 


BIRFIELD INDUSTRIES LIMITED wa 


AVIATION DIVISION Stratford House, Stratford Place, London, W.!I. Telephone: GROsvenor 7090 
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AT THE 
de FARNBOROUGH 
SHOW 


STAND No. 218 Aviation Division 
STANDS No. 136 and No. 7 (outside) Radar 


Telecommunications and 
Guided Weapons Divisions 
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és 


On Course... 
with ELLIOTTS 


The new Vickers-Armstrongs V.C.10 will be equipped 
with Elliott instrumentation and control. This is yet 
another example of the confidence placed in the 
Elliott organisation by the world’s greatest aircraft 
manufacturers. 


On stand 218 (Elliott’ Aviation Division) at the 
Farnborough show, a large-scale model of the V.C.10 
will be on view demonstrating the application of the 
Elliott control system to this new all-jet aeroplane, 
Also on this stand the latest Elliott Central air 
reference system, electro-hydraulic servo systems, 


“Seite 


transistorised voltage regulators and a turbine engine wn 


analyser will be shown. 


ELLIOTT BROTHERS (LONDON) LTD 


AVIATION DIVISION, AIRPORT WORKS, ROCHESTER, KENT Phone No. CHATHAM 4-4400 
BELLIEoTrTrT-avroeoenMwMartrion GROUP 


A MEMBER O F THE 
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Four Cortiols 


J The powered flying control unit illustrated operates 
, the ailerons of the Blackburn NA.39 strike aircraft, 
? in which low-level precision control is an essential 
requirement. It consists of a tandem ram controlled 
a by rotary valves. Separate hydraulic supplies to the 

i two sides of the ram ensure duplication, and the unit 
embodies an integral autostabilizer/auto-pilot actuator. 


a BOULTON PAUL AIRCRAFT LTD. 


WOLVERHAMPTON, ENGLAND 
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GIRLING 
CONTROL SURFACE 
DAMPERS 


will be displayed 

at the 

S.B.A.C. Air Show 
Farnborough 
7th-13th September 


GIRLIN 


CONTROL SURFACE DAMPERS 


GIRLING LIMITED - KINGS ROAD - TYSELEY - BIRMINGHAM lI 
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WE FUEL THE WORLD’S FIRST FLYING 


jr Let’s establish one essential fact first. 
Mere flying saucers never really stirred 

° us tea-drinking British. But the British- 
nite ‘ar ~~ built prototype Hovercraft SRN: does, 

° ~—= because it’s very properly shaped like a 


tea-cup and saucer. 


— I an What of the Hovercraft’s future? Enthu- 


i y | Nes J ~ siasts predict that it will bring about a 
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CUP AND SAUCER asens a 


revolution in transportation. The Hover- terms of a large Hovercraft ferry weighing 
craft makes and rises on its own cushion a thousand tons and up, skimming at 
of air, and then skims on it over the | speeds of a 100 knots. 

surface of land and sea. The prototype SRN1 is fuelled and 
The possibilities of the Hovercraft stretch lubricated by Shell. Which is what you 
the imagination. It needs no ports or air- might expect, since we have always cared 
fields. And its efficiency increases with its for, fussed over, and generally mothered 
size. The makers are already thinking in _ the pioneers of air transportation. 
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TITANINE AIRCRAFT FINISHES 
are used on the Handley Page Victor 


Aline up of Handley Page Victors of 10 Squadron R.A.F. Bomber Command, 
immaculate in Titanine anti-flash white paint. The Victor is the 
largest aircraft in the world to exceed the speed of sound. 


TITANINE AIRCRAFT FINISHES 


COLINDALE * LONDON - NW9 - TELEPHONE: COLINDALE $123 
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‘RELLUMIT’ 


@ ‘ONE-MAN’ OPERATED MOTORISED OVERWING 
HYDRANT DISPENSER with fully automatic hose 
wind in and out, combined with hydro-pneumatic 
ladder. 


@ Developed for and in conjunction with the Shell 
Petroleum Company Limited. 


@ MOTORISED UNDERWING PRESSURE HYDRANT 
DISPENSER for flow of 600 gallons per minute, 
meeting the latest Jet requirements. 


MOBILE HOSE ELEVATOR 
MICROFILTERS 

COARSE FILTERS 

AIR ELIMINATORS 
WATER SEPARATORS 
HYDRANT EQUIPMENT 
COUPLINGS, ETC.... 


One-Man Hydrant Dispenser 


RELLUMIT ‘FIPOCA’ FILTER 


offering a guaranteed calibrated filtration covering 
the range of micro-filtration from one micron to 
the coarser filtration up to one-thousand microns. 
Suitable for all fuels, chemicals, air, etc... . 


NON THROW-AWAY TYPE ELEMENTS with indefinite 
life. No further spares required. 


MAINTENANCE COSTS REDUCED TO A MINIMUM. 


German ; 
France Italy Y Belgium Argentina 
Rellumit-Frankfurt, 
Rellumit Rellumit sede Roma “SCAPI"" Beuret 
Mainzeriandstrasse 90, 
La Garenne-Colombes Rome Vilvorde Buenos-Aires 
Frankfurt-Main 
Denmark ’ Portugal 
A/S A.P. Botved, Spain Sweden Toisunent 
16 Norrevoldgade, Rellumit Delegacion Espana Beios Rua da Socieda Farmaceutica, 
Copenhagen K Madrid Stockholm 40-1 °F, Lisbon 


Austratia 
The National 
Valve & Engineering Co. Pry. Led., 
27 Manton Road, Huntingdale, 
Oakleigh, Victoria 


RELLUMIT (London) LTD., Chandos House, Palmer Street, LONDON, S.W.!. Tel: ABBEY 3304 
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Inflatable Escape Chute 


F. 

t 

: 

4 > s 

; .. Offers quicker and 

safer passenger 

evacuation 

@ Ready tor use in 20 seconds. ELLIOT ESCAPE CHUTES now in course of supply to 
© cperaten by on poreee. Trans-Canada Airlines Vickers Vanguard fleet are 


@ Trained atiendants unnecessary. 

@ Stows almost anywhere. 

@ Sett-adapting to varying exit heights. 
@ Robust in both tact and appearance. Consult :— 


q, CORY BROTHERS & CO. LTD. 


adaptable to all aircraft now flying—chute lengths from 
14’ to 30’ individually tailored to every stowage. 


(SURVIVAL EQUIPMENT DIVISION) 


eS; 
2) 8 GREAT TOWER STREET, E.C.3. 
Telephone: MANsion House 3477 Telegrams: Cory London Telex: 28498-9 
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..and ALL DESIGNED FOR THE JOB 


It is difficult to illustrate, for example, how a cutting 
oil could be designed for the job . . . but designing (or 
formulating) of oils, on a thoroughly scientific basis, 
is precisely what we have been doing since the birth 


of the aircraft industry. 


Whilst we have Cutting and Drawing Oils to meet 
every day-to-day requirement of the factory, and are 
always ready to advise on a suitable oil for a specific 
operation, we are also prepared, if necessary, to 


actually design (or formulate) an _ oil specially 


Works and depots at: 
BIRMINGHAM 
MANCHESTER 

LIVERPOOL 
SOUTHALL (Middx.) 
BRISTOL 
GLASGOW 


for the job, where that something ‘very special’ is 


required. 


Other ‘Edgar Vaughan’ products, all of them playing 
a vital part in the production of Britain’s aircraft 
and accessories, include : Drawing Compounds, Hydraulic 
Oils and Fluids, Special Lubricating Oils and Greases, 
Fuel Oil Additives, Rust Preventives, Heat Treatment 
Oils and Salts, Industrial Cleaners, Mechanical Leathers. 


Please write for literature to : 


BIRMINGHAM - 4 - ENGLAND 
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KINGSTON-BY-PASS ROAD - TOLWORTH St 
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In addition to the above we are the designers and: manufacturers of.a wide range of Precision Test Equipment _ 
inctuding: Centrifuges with Precision Speed Control Gyro Calibration Tables with Precision Speed Conteth. 
: Precision Electric Stop Clocks and Recorders. aon 


Contractors ta: Air Minjstry, Admirolty,. Ministry OfrSuppty ond Commnénipeatth Goverment: 41.0. Approval: 
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WORCESTERSHIRE 


ENGINEERING COMPANY LIMITED REDDITCH 
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1844 


The first practical aneroid barometer was invented in 1844 by 
Lucien Vidie, a French amateur scientist. Since that time the same 
dial and pointer presentation has persisted despite the disadvantages 
imposed by the necessity for the aneroid capsule to do work in 
turning the gears and pointer. In the Mechanism Precision Aneroid 
Barometer, the aneroid capsule displacement is measured with a 
micrometer, a scale factor of over 500/1 being achieved with no 
penalty in work done to overcome friction. This advance is possible, 
only by detecting with precision the point of contact between 
micrometer and capsule. Observations of the contact point can be 
repeated within .00002 inch by incorporating in the contact circuit 
a ‘magic eye’ (cathode ray tuning indicator), driven by a self 
contained D.C. supply. Long term stability is achieved by an 
extensive process of artificial ageing, independent tests over 15 
months showing zero secular drift. Ability to withstand handling 
shocks has been shown by despatching an instrument by parcel 
post from Carlisle to Croydon without affecting calibration. 
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MECHANISM LIMITED GYRO WORKS - GEORGE STREET 


CROYDON - SURREY 


Telephone * CROydon 3426-9 - * Telegrams ‘ GYROMEC - CROYDON 
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Characteristics : 
Ranges : 800 to 1,050 Mbs. 
900 to 1,050 Mbs. 
Discrimination : +. 0.1 Mb. 
Accuracy at 20°C - + 0.3 Mb. 
Accuracy at 0°C & 40°C : - 0.5 Mb. 
Fitted in Carrying Case: 
Weight : 54 Ib. 


Dimensions : 63” x 64” x 8” 


Precision Aneroid Barometer 
TYPE M.1847. 
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Single Pole 


*& 20 Amp - 28 Volts 
* Sealed lever aperture 
* Silver Contacts 


%* Insulated lever 


Double Pole 
= %* Robust construction 


* Lightweight 
A.l.D. & A.R.B. Approved 


* Exceptional long life 


* 14 different movements 


As supplied to all leading Aircraft 
constructors in U.K. for embodiment 
in both R.A.F. and Civil Aircraft 


operating throughout the world. 


Manufactured and supplied by :— 


C.W.C. EQUIPMENT LTD, KINGS GROVE, MAIDENHEAD, ENGLAND. 


Tel: 2275 Grams : DURAQUIP, MAIDENHEAD 
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Even hardened globe-trotters open their eyes at 


EAA BRITANNIA SERVICE 


To Nairobi . . . overnight ! 


3 Now you can leave London after lunch, and be in Nairobi in the 
3 morning, (dedicated businessmen lose only half a day !). But it’s 
the way you're looked after that makes EAA’s Britannia service 
outstanding. EAA’s friendly hostesses and stewards take a personal 
pride in your enjoyment. 


=a Remember, you'll be flying in the EAA prop-jet Britannia—the 
d most modern airliner linking Europe and East Africa. Only two 
stops on the way—at Rome and Khartoum. _ Both first-class 
‘Flagship’ service and budget-wise Tourist service on every flight. 
Ask your travel agent for details. 


Fly among friends on 


3 in association with BOAC 


JWT/1194/459 | { 
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7E:).. MEET THE CHALLENGE OF THE JET AGE 


The refuelling service for the latest civil and military aircraft now calls for equipment of the most 
advanced performance and fuel carrying capacity. At Thompson Brothers we have specialised in 


the design and construction of this equipment right from the early days—over thirty years, in fact. 


Our latest Fueller illustrated here has a capacity for 10,000 gallons of fuel and can deliver this, 
filtered, metered and in complete safety at up to 750 gallons per minute. It is but one of our 
range of T.B. Fuellers and Dispensers designed to meet every aircraft refuelling requirement in i 


any part of the world. 


Pick 


AIRCRAFT 
REFUELLING 
EQUIPMENT 
BY 


THOMPSON BROTHERS 


(BILSTON ) LIMITED 


BRADLEY ENGINEERING WORKS, BILSTON, STAFFS. 

Telephone: Bilston 41264/8 Telegrams: Thompbros, Bilston. = 

London Office: 17, Surrey Street, Strand, London, W.C.2. ae 
Tel: Covent Garden 1701. = 
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: see 
the 
Marston 
Stand* 


MARSTON EXCELSIOR LTD. 
Fordhouses - Wolverhampton 
A subsidiary of Imperial Chemical Industries Ltd. 
*STAND No. 87 


Flexible Fuel Tanks — Heat Exchangers — Titanium Rings 
Radomes — Sheet Metal Work — Laminated Plastic Components 


MAR.270 ; 
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FLYING CONTROL... 


Not the moving of the aircraft control surfaces, 
but the accurate and safe control of accessory 
power... this is what we mean by flying control. 
Associated Electrical Industries offers a complete 
range of switches, contactors, relays, and circuit- 
breakers for aircraft service. The Company also 
designs, develops and supplies complete electric 
control systems, including magnetic-amplifier 
voltage- and frequency-regulators. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 
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COVENTRY, ENGLAND 


AIRCRAFT EQUIPMENT GROUP. 


S.B.A.Cc. SHOW—VISIT STAND No. 272. 


AS453 
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Look! no hands.. 


When new developments are in the air you'll find NewMaRK amazingly helpful 
Yes indeed. Er. I suppose it’s quite safe to leave that thing like that? 


Absolutely It’s got an autopilot that Newmark developed Looks after pitch, 
roll, yaw—the lot 


Astonishing And you think they could help me? 


Know it, old boy From ideas right through to pre-production 
Research and development in micro-engineering and control instrumentation are 
right up their street 


dea 5% 5 OM 


NEWMARK is at work for industry in a hundred and one ways—in fields as diverse 
as the design and development of helicopter autostabilisers and technical animation 
—an entirely new medium of display and instruction, as being used at the $.B.A.C. 
Exhibition at Farnborough. NewMARK research and development can very likely 
help you do something faster, cheaper, better. Whatever your problems in micro- 
engineering and control instrumentation we think that we can help you find the 
answer. 
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SPECIALIST 
in the 
DESIGN 


and 
MANUFACTURE 


of 
AIRCRAFT FREIGHT LASHING EQUIPMENT 
STRETCHER EQUIPMENT - AIRCRAFT HARNESS 
PASSENGER SEAT BELTS 


AEROLEX EQUIPMENT IS SPECIFIED BY THE WORLD’S 
LEADING AIRLINES AND AIRCRAFT CONSTRUCTORS 


AEROLEX 


LIMITED 


Precision Engineers and 
Toolmakers 


BRIDGE ROAD, CAMBERLEY 
Telephone : CAMBERLEY 1500 
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4 every aircraft requirement 
in piping and ducting... 


——_ 


3 H.T. & L.T. ignition leads 4 Electrical thermocouple 
and harness harness 


j . ¢ 
| 


icall hed rigid 
5 Lightweight ducting 7 Synthetic rubber flexible piping 8 riven or ag petite 


... including aircraft and missile 
Ground Support Equipment 


oS 

Full information on any of the above products is available on request from Visit us | 

% AVICA EQUIPMENT LIMITED at ; 
radarsanr ny nyu eran A | Farnborough | 

tet AVICA INTERNATIONAL | STAND 256 

| rue du Temple, Geneva, Switzerland 4 7 
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Firth Brown take an important part 
in the development of many industries. 


Tool steels by Firth Brown shape 
the diesel and jet engines, the power 
station turbines and even the watches 
and clocks of tomorrow. 


Nuclear power stations, motor 
vehicles, sea-going tankers and 
supersonic aircraft owe much of their 
efficiency, and in some cases their very . 
existence, to the research and ¥ 
steelmaking techniques of this a 
world-acclaimed special alloy 
steelmaker. 


ALLOY STEELMAKERS + FORGEMASTERS + STEEL FOUNDERS - HEAVY ENGINEERS 
THOS. FIRTH & JOHN BROWN LIMITED ‘ SHEFFIELD . ENGLAND 
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This is @ BLACKBURN N.A.39 strike aircraft 
now under development for the Royal Navy 


To fly the Mach-age aircraft which form the 
spearhead of Britain’s New Navy, the Fleet 
Air Arm needs young men who are not only 
capable and intelligent but who also possess 
a natural spirit of adventure balanced with 
a high sense of responsibility. 
If you have these qualities, you will find that 
flying in the Royal Navy offers a life which 
gives you personal satisfaction, status and 
high pay. 

A twenty-five year old married Pilot or 
Observer may, for example, receive £1,700 
a year, with a £4,000 gratuity at the end of 


-_ 


SS 


his 12 year engagement. There is a lower 
gratuity for those who leave after 8 years. 
Entrants are accepted for training from the 
age of 17 with an upper age limit of 23 for 
both Pilots and Observers. The younger you 
join, the better, and if you are serving for 
12 years you may apply for a permanent 
commission. 

Write for your free copy of the booklet 
‘Aircrew Commissions in the Royal Navy’ to: 

THE ADMIRALTY, D.N.R. (Officers), 


Dept. AP/15 
QUEEN ANNE'S MANSIONS, LONDON, S.W.I 


Fly as an Officer in the 


ROYAL NAVY 
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M4 PLUGS AND SOCKETS BY 


J. N. SOMERS LTD | 


FOR ALL AIRCRAFT Complete range 
WIRING SYSTEMS, 


: 2 Way ) 
GROUND EQUIP- ; o \ small ) Fixed panel 
MENT, MISSILES, 6 ” Jj | mounting type 
RADAR, ELECTRON- | 

pe eee 4 Way | ; Free male shell 
ICS, ATOMIC : ” f medium ( type 
EAE ” 
ENERGY AND _IN- 

: 18 Way laree | Free female shell 
STRUMENTATION. a 8 type 


ALSO COMPLETE RANGE OF ‘ 


ANCILLARY PARTS FOR CONNECTORS 
} a 


ENQUIRIES WELCOMED 


J. N. SOMERS LTD. 
142-8, EDGWARE ROAD, LONDON W.2 
Telephone: PA Ddington 7661-2-3 
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Here’s proof o 


Firestone Long-wearing Toughness / i 


The fast-landing Hawker Hunter jet fighter demands \ 


a a tyre of maximum strength and durability. The 

Fe long-wearing toughness of Firestone Aircraft tyres is 

ag proved by the fact that they are used on the most modern ¥ fi 

% aircraft of the R.A.F. and many other Air Forces. . \ 

in \ \ | 
; Fewer and wider ribs for longer wear, \ : | 


New tread rubber of increased efficiency for longer wear. 


Sized to permit increased clearance in wheel nacelles. 


9 


Safety-tensioned, Gum-dipped nylon cords and improved 
body stock give longer tyre body life. 


SEE FIRESTONE ON STAND 99 


E For long-wearing aircraft tyres —Choose from the Firestone range 


FIRESTONE TYRE & RUBBER COMPANY LTD., GREAT WEST ROAD, BRENTFORD, MIDDX. A.I.D., A.R.B. & C.A.A. APPROVED 
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COUPLINGS, PIPE FITTINGS AND CHARGING 
VALVES FOR THE AIRCRAFT INDUSTRY 


ay - ‘ 3 


HIGH PRESSURE COMPONENTS LTD. 


SUNFLEX WORKS, COLHAM MILL ROAD, WEST DRAYTON, MIDDLESEX 


Telephone : WEST DRAYTON 2226-7 Telegrams : GYPONENT, West Drayton, Middx. 
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AIRCRAFT ARE FLYING FASTER ... 


RADIO IS BECOMING EVEN MORE IMPORTANT 


Amalgamated Wireless (Australasia) Limited has long been the leader in aviation 
radio in Australasia. 

By the manufacture of modern aviation radio, and by its efficient, nationwide 
servicing organisation, Amalgamated Wireless (Australasia) Limited has contributed 
to the superlative safety record of Australian airlines. 


See eur display at Stand No. 13, 


All enquiries to Marconi’s Wireless 
S.B.A.C. Static Display. 


Telegraph Co. Ltd., Chelmsford, Essex. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
47 York Street, Sydney, Australia 
and at Melbourne, Perth, Brisbane, Wellington, London. 
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‘MICRO’ ALIGNMENT 


TELESC IPE see 
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SA bath Shak aa Ae BR SS Sa ee 


is used for optical tooling in the building of 
Technicians will be in 


COMET + 
sod ectvied! ere (and the BOEING 707) 


use of Taylor-Hobson 

instruments for specific as . ” 

purposes Taylor-Hobson “Talysurf” and “Talyrond” 
measuring instraments enable the aircraft industry 
to assess surface quality and shape to micro-inch aceuracy 


Sook ake 


Ge he - 
BOE ee EPR OS SEE 


These 
Taylor-Hobson precision 
measuring instruments 

will be shown at 


Stand No. 197 


at the 


1959 S.B.A.C. 
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No user of aluminium demands 

more from his material than does 

the aircraft constructor. In the 

25 years of swift progress since 

all-metal construction became general, 

Noral has led in meeting these increasingly 

exacting requirernents. When thick, stress-relieved 
alloy plate was needed for the new ‘integral’ 
method of construction in such advanced aeroplanes 
as the Vickers ‘Vanguard’, Noral were again in the lead 
with a massive plate stretcher capable of 

exerting a pull of 4,000 tons, together with special 
heat-treatment and ultrasonic inspection 
equipment. Whatever your business, Noral 
experience and production facilities 


are at your disposal. 


Visit Stand No. 131 at the SBAC Show 


The 1000-ton plate stretcher 
at Noral’s Rogerstone Works. 
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ee 
‘ mes Congratulations | 
all round : 
on the q 


Hovercraft i 


Just when we were wondering 
what the next means of travel ez 
might be, up went the Hovercraft 

and sped uncannily forward. What 

a magnificent achievement it is 
...and how proud are we that qj 
Bostikology contributed to its a 
success. Bostikology, the know- 

ledge of sealing and securing 

with ‘Bostik’ products, has ex- 

tensive applications, andendless 

possibilities. If proof were needed 

of this, it is to be found on 

the Hovercraft. 

Yes, it's congratulations all round! 


Bostik | 


advances Industry... 
Pixs ] through Bostikology 


a 
| 

4 

| 

i 


a SEE US ON STAND NO. 72 
f ‘BOSTIK’ IS A REGISTERED TRADEMARK OF B. B. CHEMICAL CO. LTD. (THE ‘BOSTIK’ PEOPLE) ULVERSCROFT ROAD, LEICESTER. 
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NO LESS THAN 
. 97 
OF 
THE 
WORLD'S 
AIRLINES 


AIRBORNE EQUIPMENT 


SHOWING ON STANDS 23 + 24> 25 AT THE S.B.A.C. EXHIBITION 


FLUORESCENT 
LIGHTING 


NEW 
ACCELEROMETER 


HEAVY ALLOY 


AIRBORNE ELECTRONIC 


EQUIPMENT 
ELECTRICAL AND a 
ELECTRONIC The new G.E.C. ‘ 
EQUIPMENT air circulation oven 
vidin meal 
OSRAM LAMPS pro 8 50 meals 
VALVES AND per loading, used by 
SEMI-CONDUCTORS $.A.S. on Caravelles, 


D.C.7’s and D.C.8’s. 


ELECTRICAL EQUIPMENT FOR AVIATION 
in the Air — On the Ground te 


THE GENERAL ELECTRIC COMPANY LIMITED "MAGNET HOUSE ' KINGSWAY “LONDON: W.C.2 


* a ee. 
a! eae fo enh 
- c= ace 
F ee es Bes = ia se Se 2s z Be ee = : re aS a. en * nee” 
: mae De ee ee ee en fo ae a , - a Bara a ia: ; * 
I 
CC 
“< 
ae 
i 
oe 
EGC. 3 
ee p aN 
in e = Ls. a ; P : ‘ 
se # _ : 
\ id 4 z 
4 ‘e = ay 
a bog = 
2 tin ‘ 
F 4 a | 
7 ; 
* a 
4 at 
'e ome 
ee 
Lie 
N —- 2 wes Fi 4 =; 3 - > aS ieceares = ee: = ne oe Ae items —- “ae ‘ mi 
2 : * Si Bed cit 
ee Dig f 


SEPTEMBER 4, 1959 


“ a <3) 


\ [4 ag 43 . 
ri wig, Ti > 
8 aS MAI Oe 
GR) Ae ry 2 S - 


=< 


. . . of time man has striven to overcome 
the physical ill-effects caused by lack of 
oxygen at heights above 15,000 feet, especially 
where physical exertion was needed. During 
the latter part of the nineteenth century when 
as f a4 ballooning became commonplace, the 
hia 5 _ problem became more acute and many 
: experiments were conducted by Bert, Berson, 
be Ss imrrnins Meee Suring, Grosse and many others in attempts 
- . to overcome these problems—sometimes with 
: — . : fatal results. Nowadays, thanks to such 
rr , PIONEERS OF SAFETY EQUIPMENT 
and those who followed them, man has 
attained unprecedented heights with little or 
no discomfort. In high flying aircraft, cabin 
pressurization provides an adequate general . 
safeguard but, should the pressure fall for 
any reason, individual requirements must be 
met speedily and efficiently. 
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of safety equipment 


Introducing an entirely new completely automatic 
Passenger Oxygen System for High Flying 
Civil Transports. 


The installation, which is easily adapted to meet 
operators’ requirements, uses either ultra-lightweight 
cylinders containing gaseous oxygen for Short Haul 
Flights or liquid oxygen converters for Trans- 
Continental Flights. 


Highly developed control gear acting as the 

“nerve centre ’’ allows the system to function in the 
event of a change in cabin altitude beyond 

normal! limits causing masks to drop out ready for 
use throughout the aircraft. 


The system also provides oxygen at all times 
during flight for therapeutic use and post 
emergency conditions. 


A unique type of mask is used which operates like a 
demand mask but without the “ demand ”’ 
disadvantages i.e., it will operate as a constant flow 
mask if not fitted correctly on the face. 


Kidde is now supplying a range of oxygen 
systems for the Comet 4, Britannia, Vanguard and 
Caravelle Aircraft. 


Also designers and manufacturers of portable oxygen 
equipment and CO-2 inflation gear for life-rafts, 
life-jackets and aircraft escape chutes. 


THE WALTER KIDDE COMPANY LIMITED 


BELVUE ROAD , NORTHOLT * MIDDLESEX 
Telephone: VIKING 661! 
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For the finest sound and thermal insulation that ever took the air— 
Fibreglass Superfine Fibre. For electrical insulation 

that won’t age, won’t burn and is highly resistant to moisture— 
Fibreglass yarns, sleevings, cords, tapes and cloths. 

For strength minus weight in aircraft mouldings of all kinds— 
Fibreglass Reinforced Plastics. 


You'll find them in virtually every aircraft in the SBAC Show or, more conveniently, on 


STAND NO. 20 


Fibreglass Limited, St. Helens, Lancashire: St. Helens 4722 


mca: 


4 = EY “5 * 
/ Everywhere you look around the S.B.A.C. Show | 
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Short landings and take-offs are no problem for the 
evening gros-beak. Amazing STOL performance is his 
natural gift. 

The DHC4 Caribou — at 26,000 times the gros- 
beak's weight — is designed to land and take off in less 
than 500 feet — WITH A LIGHT, 10-MILE WIND, IN 
LESS THAN 350 FEET! 


DE HAVILLAND AIRCRAFT OF AS 


DOWNSVIEW 
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reliability. Sebunt construction, small size and lightness i in fis Any fl 


Ferranti Silicon Junction Diodes and Silicon Power Rectifiers have man 
applications in the aircraft, electronic, electrical and general engineering — 
industries including aero engine controls, aircraft power supplies, radar 
systems, guided missiles, computers, indicat i 


FERRANTI LTD 


GEM MILL *- CHADDERTON 
: OLDHAM - LANCS 

7 Tel: MAin 6661 

| London Office: KERN HOUSE 


4 36 KINGSWAY - W.C.2 
Tel: TEMple Bar 6666 
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FERRANTI ; : 
MICROWAVE FERRITE COMPONENTS 
for Aircraft and Ground Radar 


The Ferranti range includes: 


100 kW X-Band Isolator. 
3 Port X-Band Circulator. 
Low Power X-Band Bench Isolator. 
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JOHN CURRAN 


LIMITED 


DESIGN AND 
DEVELOPMENT 
ENGINEERS 2 


NEUTRON DIFFRACTION — ACCELERATION 
SPECTROMETER <- Pub TEST MACHINE 


B DECK LANDING 
MIRROR SIGHT 


LA ii) 


TYPE ‘J’ MK. IC TYPE ‘T’ MK. 2 
THRUST MEASURING TORQUE MEASURING 
TEST STAND TEST STAND 


MANUFACTURERS 
OF AERO-ENGINE 
TEST EQUIPMENT 


CGARDIFY 


G.P.O. BOX 72, CURRAN RD., CARDIFF Phone : CARDIFF 20641 ——| 
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PARACHUTE CANOPY 
DEREEFER 


(HEAVY DUTY ) 


AML 10771, HOOK TYPE DEREEFER 


OPERATING LOADS from 25 1b to 900 Ib 
DELAY TIMES trom 1'O secs. to 5 secs. 
ACCURACY + 0:10 Secs. 


Patents Applied For 


THIS LATEST FORM OF DEREEFER IS THE FOREMOST 
ASSEMBLY OF ITS KIND IN USE TODAY AND CAPABLE 
OF OPERATION OVER THE WIDE RANGE OF LOADS GIVEN 
ABOVE BY VARIATION OF THE LOOPING OF THE CORD 


FARNBOROUGH 1959 STAND 248 


Full details of the above Dereefer, AML Disconnects, Harness 
and Release Fittings, Standard Parts, Metals and ‘Pop’ Rivets 
will be available on the Stand. 


AIRCRAFT MATERIALS LTD 


MIDLAND ROAD, LONDON, N.W.1 EUSton 6151 (7 lines) 
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B.E.A. COMET IVB AND a 


VANGUARD FLEETS 
(“~~ 


are being equipped with 


S.7.€. $A.10. 


FULLY TRANSISTORISED 
AUDIO DISTRIBUTION 

AND INTERCOMMUNICATION 
EQUIPMENT 


Designed for Extreme Reliability. 
Up to 5 flight-crew station boxes. 


Fully protected against transient surges 
on the aircraft supply. 


The SA.10 equipment is designed to permit intercom- 
No cooling air required. munication between members of the flight crew, cabin 


Selection and monitoring of the output staff and, where required, between the flight crew and 


of any 3 of 14 radio receivers. the ground engineer. It comprises an amplifier which 
can be used with a maximum number of five flight-crew 
Selection of any one of 6 radio trans- station boxes, and a junction box for interconnection 


mitters. purposes. 


Main unit designed to ARINC character- 
istic 404. ? 


Full MTCA and FAA type approval. 


A cockpit loudspeaker and transistorised FARNBOROUGH STAND 145-8 4 
amplifier unit type $A.11 is available for 


use in conjunction with this equipment. 


SPECIAL 
SYSTEMS 
GROUP 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.!! 
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We have produced i 

or are producing 
FLIGHT SIMULATORS 

and TRAINERS for 


all these famous aircraft AVON SABRE 


BRITANNIA 
102, 253, 313 & 314 


CANBERRA 
CARAVELLE 

COMET I, 1h a@wV 
CONVAIR 440 
DOUGLAS DCT 
GANNET 
HELICOPTERS 
HERCULES (C130) 
JAVELIN 

SABRE Mk. 11, VaVI 
STRATOGRUISER 


SUPER CONSTELLATION 
L1049 


TRACKER (C8 2F) 
VALIANT 


SEE US AT VANGUARD 


STAND Nos. 8 and 9 Specialists in the VICTOR 
S.B.A.C. design ond manufacture visceuer 
FARNBOROUGH of Flight Simulators 748, 803, 813 & 814 


REDIFON LIMITED, Flight Simulator Division, Gatwick Road, Crawley, Sussex, 
A Manufacturing Company in the Rediffusion Group 
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Where would aircraft 


be without us? 


Every one of the products listed here plays an important part in getting aircraft into the air—and 


keeping them there. 


GILBARCO FIRTH CLEVELAND GAUGES measure the 
fuel electronically in deep storage tanks and SIMMONDS 
VALVES control it. 


SIMMONDS FRAM FILTERS and SEPARATORS remove 
the dirt and water from it. 


PACITOR GAUGES and FLOWMETERS register the con- 
sumption of the fuel in flight. 


FIRTH CLEVELAND TANK GAUGES and FLAMEPROOF 
LEVEL CONTROLLERS measure and control fuel in 
airfield storage tanks. 


MOTORISED HYDRANT FUEL DISPENSER VEHICLES 
with flow rates of 600 i.g.p.m., feed it into jet aircraft. 


NYLOC STIFFNUTS hold the aircraft together—with 
SPIRE SPEED NUTS for sub-assemblies. 


Service Engineers, backed by the facilities of our FUEL FLOW TEST HOUSE at Treforest, are 
on hand to maintain our equipment throughout the country. 
See these products at the S.B.A.C. Flying Display, Farnborough—Indoor Site 188, Outdoor Site ‘U’. 


SIMMONDS AEROGESSORIES LTD., 
FIRTH CLEVELAND INSTRUMENTS LTD., 


STORNOWAY HOUSE, ST. JAMES’S, LONDON SWI (WHITEHALL 2168) 
WORKS ; TREFOREST, PONTYPRIDD, GLAMORGAN (TREFOREST 2211) 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


ORC 8FC 
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Biggest Yet 


In this, the largest issue of our year, we set forth the products of the 
British Aircraft Industry with special reference to the forthcoming 
Exhibition and Flying Display at Farnborough. More exhibitors than 
ever before are taking advantage of the facilities which the experienced 
S.B.A.C. team, under the leadership of Mr. E. C. Bowyer and his No. I, 
Mr. E. Goodinge, have built up over so many years. One has to be 
quite an old-timer now to recall the trestle tables in line on the grass 
airfield at Hendon following the R.A.F. Pageant with which it all 
began. 

Exports have always formed an important sector of the Industry’s 
business and figures are now available to show how impressively 
steady has been the growth of exports since 1946, rising from £14.7 
million then to £154.1 million in 1958. The figures for the half-year 
to the end of June show that this year’s total may be as much as 
£20 million better. The increasing importance of electronics is shown 
by the rise of this section to £3.3 million last year. 

Such an impressive array of earnings in the foreign market should 
leave no one in the policy-making levels with any doubt of the 
importance of maintaining steady expenditure in research and develop- 
ment. The seeds sown in the laboratories and experimental depart- 
ments ten years ago have grown into the present healthy harvest. In 
ten years’ time the steady climb in earnings will only have persisted if 
advantage has been taken to back every promising development—and 
we must not forget that this means keeping up with developments in 
space exploration and travel. 


Powerplants for Lighter Weights 


A new class of aircraft is springing up for which it is difficult to find 
any suitable definition. The word “executive” has often been 
used but today business executives in the United States are being 
carried about their affairs in aeroplanes as large as Vickers Viscounts 
and to extend a classification from aircraft of this size to small twin- 
engined machines of high performance seems to be making a hard- 
working word work too hard. 

In this country the new business is growing up as an extension of 
what used to be known as private flying, that is the operation of an 
aeroplane by an individual for business or pleasure. It began with 
sporting flying but today even the entries for sporting events spend 
much of their flying time on business flights. 

From the original field of enthusiastic private owners the activity 
has spread to business organizations which have found that the aero- 
plane of limited size but high performance, if provided with the 
necessary radio and navigational aids, can be counted on as a speedy 
means of reliable transport independent of weather. And with a 
remarkable economy, for American four-seater aircraft in this category 
cruise at such high speeds that one may count on making good 120 
m.p.h. ground speed on around six gallons of fuel, or at the rate of 
20 ground miles to the gallon. 

Business concerns in this country have already got beyond the 
utilization of small single-engined aircraft. Twin engines are now the 
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order of the day and the number of seats is rising as the 
benefits of privately operated aircraft are increasingly 
appreciated. 

This business is largely being handled at the present time 
by agents importing toreign-built aircraft. It has not been 
regarded as worth while by the British industry to design 
for this field; for one thing the market is too tmited; tor 
another, where are suitably cheap and efficient powerplants 
to come from? 

In this field there has been no British activity for so long 
that the British aircraft constructor interested in using 
250-h.p. piston engines has to go overseas. The vacuum 


Matters of Moment 


Farnborough Fare 


N Monday, September 7, the 20th Flying Display and 
Exhibition of the Society of British Aircraft Constructors 
opens at Farnborough. To mark the occasion in this issue 
of THe AEROPLANE AND ASTRONAUTICS, we have made a special 
feature of the things to be seen at Farnborough during the 
display (see page 101). : . 

Although the accent both during the flying and in the static 
exhibition will primarily be on the faster and more powerful 
aircraft and on guided weapons, one must not overlook the 
products of makers of motorless aircraft. As we go to press 
we learn that, in addition to the main flying programme at 
Farnborough, this year for the first time there is also to be 
a gliding display at 12.00 hrs. on each of the three public days, 
Septemoer 11, 12 and 13. Five sailplanes will be flight demon- 
strated—an Olympia 403 and a 419, a Slingsby Eagle, a 
Slingsby Skylark 2 and a Skylark 3—and will be aero-towed 
by a Messenger and a Prentice. : 

Aerobatics and other manceuvres will be performed after 
release by the pilots, who will comprise David Ince and Fit. Lt. 
B. B. Sharman in the Olympias, Mrs. Ann Welch in the Eagle, 
Cdr. Nick Goodhart in the Skylark 3, and Derek Piggott in the 
Skylark 2. 


The R.A.E.’s New Director 


ROFESSOR MICHAEL JAMES LIGHTHILL, F.R.S., has 

been appointed Director of the Royal Aircraft Establishment, 
Farnborough, to succeed Sir George Gardner, K.B.E., C.B., 
D.Sc., F.R.Ae.S., who becomes Controller of Aircraft at the 
Ministry of Supply in October (THE AEROPLANE AND 
Astronautics, August 28). Professor Lighthill has been Beyer 
Professor of Applied Mathematics at Manchester University 
since 1950. : 

Born in 1924, he was educated at Winchester College and 
Trinity College, Cambridge; he was elected F.R.S. at the age 
of 29. He is well known for his work in many fields of fluid 
dynamics as well as in pure and applied mathematics. 

Professor Lighthill has made important applications of mathe- 
matics to aeronautical problems. His theoretical work on jet 
noise is particularly well known; this theory, which has been 
largely proved by experiment, relates the noise to the turbulence 
in the jet. 


Executive Air Advice 


EWS of great importance to the future of business flying 

in this country was announced earlier this week. One of 
the most successtul of the executive operators in this country— 
the aviation division of Sir Robert McAlpine and Sons, Ltd., 
civil engineers—is to make its 14 years’ experience of 
business flying generally available through a new international 
advisory service. 

McAlpine Aviation is offering advice on every aspect 
of executive operations to industrial companies and other 
businesses, ranging from the choice of one of two dozen or so 
suitable aircraft, with analyses of their operating costs, to the 
selection of pilots. It is also prepared to operate aircraft on 
behalf of interested companies, who would be offered an option 
to purchase them at a later date. Full maintenance and 
hangarage facilities exist at Luton for the care of company 
aircraft. 

In the past four years, McAlpine Aviation has doubled its 
flying activities. Operating with a Gemini and a Rapide in 
1955, it flew little more than 350 hours, but in the first half 
of this year, with a Piaggio P.166 and a Piper Apache, it flew 
a total of 285 hours. Equally significant as an indication of 
their short-range nature was the increase in the number of 
flights made, to a six-monthly figure of 594, 99% of which 
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formed by this absence of British-built piston engines of the 
flat-four and flat-six configuration has long remained 
unfilled but it is unlikely to remain so much longer. There 
seems no doubt that it will soon be worth while for a 
British engine manufacturer to acquire a licence. Indeed, 
this may have already taken place. 

It was suggested some time ago by American sources 
that one of our largest engine manufacturers was interested 
in doing this, but no confirmation was forthcoming at the 
time. Now that a British aircraft constructor is to build 
a twin-engined freighter with such power plants, their manu- 
facture in this country seems inevitable. 


= ge 2 ie ‘ ~~ = 
Prof. M. J. Lighthill, new Director of the R.A.E. 


were within the U.K. area. The aircraft used are capable 
of operating from landing strips or any of the 200 or so 
recognized landing places in the U.K. 


The Comet Improved 


N increase in the maximum take-off weight of the Comet 4 

and 4C, from 158,000 Ib. to 162,000 Ib., has been announced 
by de Havilland. Future Comets of these two marks will have 
the same stub wing as the Comet 4B, making possible the 
higher gross weight without any increase in tare weight. 

The extra weight permits the Comet to fly some 200 st. miles 
farther with maximum payload, or to carry some 2,700 Ib. 
more payload over longer stages, when capacity payload cannot 
be carried. The range of the Comet 4 with capacity payload 
and full reserves will now be 3,225 st. miles, and of the Comet 
4C, 2,820 st. miles. 


H.P. on the Aircraft Industry 


| Tiga VIEWS on the aircraft industry’s present condition 
have been expressed by Sir Frederick Handley Page in his 
annual chairman’s review of the company’s activities. Britain’s 
aviation policy, he says, as yet shows little change. 

Sir Frederick contrasts the lack of official support in this 
country for the development of the large and costly aircraft 
with which to take a share in the World’s markets, with con- 
ditions elsewhere. “Our competitors in every country pro- 
ducing civil airliners for the World,” he points out, “ receive 
some form of government assistance. . . .” 

_“ Certainly, the retention of Britain’s virile private-enterprise 
aircraft industry is not solely a matter of prestige. The pros- 
perity of our small group of islands is dependent on industry 
and efficient communications. Both will suffer if the life-blood 
of aircraft companies is squeezed from their veins. What an 
irrevocable loss it will be both to this country and to the 
British Commonwealth if we all become entirely dependent 
upon the design and construction (and whims) of our 
competitors.” 


a . . 
eee aaa eae llc ‘ : es ee oe ao — i ee 
br . . . i 
y 
"4 
i 
<a 7 : 
5 
I 
| Po 
“ 
- 

a 

: a 
— SIN ree be [a ST" 
ade aee NA aa Oo mre Ls | aa Fa 
i oy: — ma » >> fi. a a 
at at Fe ee C Rats eae 5 
a AR) Sy Up | 
ee if » hci - ie. ie 

er ie —~ ee” Sis v4 Js altel 

a a gt see . atl a Af J a 

oe . a ge oe ie ‘ ; Le = . 
i ~~ — eee : = ~ she a - 
“4 — eae " 1A RE Rodden 
B* Po “a . = ‘€ a 
ay ae iS *- of, ee be 
; R _ 3 Te Se . 
Bi. : 2 ae oa ; 
&§ et nf 

" ; ~ ~ 4 Ps ae ce Se 9 : A 
Sm ——- ae ST ee Se se . 2o a oy 
pas 1 ae Fy ae AY pase, ce 4) a 4 
‘ io e id A by aan BL) ae . 
Bas : SN RRR Sea ar ee a ca 
eS SoA eae —— : ares % 
. “ie : v 's 

eo - - 7 
a 
; | i 
Tie } 
* 
% 
4 ee 
. 
a 
“ : 
as ee ; 
i 

es, 
a 
ia 
J F 
3 F 

a b 
4 4 
: 
a : 

4 Fi 
‘ % 

« 

‘ 
Bs 
rh , 
2 ; 

: 
f ‘ 
ee , Prag = PGR bas rian Se “Ae us oe Be Soke ae “ay Rr ee Nc ee Een 


“Bie 


FARNBOROUGH'’S FIGHTER.—A most successful fighter of the 1914-18 War was the R.A.E.-designed S.E.5a. 
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Apprentices 


copyright 


and enthusiasts at the Establishment have recently reconditioned one handed over’to the Shuttleworth Trust by Sir W. G. 


Armstrong Whitworth Aircraft. 


On August 22, after speeches by Sir George Gardner and Air Cdre. Wheeler, it was 
flown by Cdr. K. Hickson, R.N. (in cockpit above) and by Air Cdre. Wheeler. 


The high compression geared French-built 


200 h.p. Hispano-Suiza twelve-cylinder water-cooled engine was started by a genuine Hucks starter. 


For the future, Sir Frederick considers that there are two 
needs to be satisfied—‘ the advanced sophisticated supersonic 
airliner and the fast economic coach of the air.” The com- 
pany’s research programmes are aimed towards both these 
markets. 

On the second of these projects, Sir Frederick says that 
research over the past years has shown that laminar-flow 
airliners will give hitherto unrealizable increases in range and 
load-carrying capacity, with corresponding reductions in 
operating cost and _ noise. Laminar-flow techniques are 
embodied in the H.P.113 project for a small jetliner for use 
as a long-range high-speed executive transport. 

“ This development of ours,” says Sir Frederick. “is, in my 
opinion, as significant as such aeronautical milestones as the 
invention of the jet engine or of our renowned slotted wing 
of the ‘twenties. Eventually it will bring aircraft economics 
down to a level at which the general public will think as little 
of spending holidays in, say, India or North Africa as they do 
now of going to Blackpool.” 

Speaking of financial matters, the chairman explains that 
the effect of delays in Victor production caused by changing 


operational requirements was still being felt in the period under 
review. This has the result that, for 1958, profit before taxation 
has fallen to £187,241. 

This figure has been arrived at after writing off all expendi- 
ture incurred during the year on the design and development of 
Herald aircraft. The total written off to date amounts to 
£2,628,353. Recovery of the development expenditure written 
off, together with the production cost of £1,106,346, is depen- 
dent upon future Herald sales and to recover it all at least 80 
aircraft must be sold. 


Club’s Successful Year 

NCE again the R.A.F. Reserves Club has had a most 
successful year. During the past twelve months negotia- 
tions were completed with the newly formed Battle of Britain 
Association, the Guinea Pig Club, and The Guild of Air Pilots 
and Air Navigators, which have resulted in their members 
becoming members of the Reserves Club. Additional support 
has also been given by the Airborne Club which shares the 
Reserves Club's facilities in South Street, Park Lane, London. 
The social activities of the club have also been encouraging. 
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MONTREAL TYNES.—The four 

Rolls-Royce Tyne RTy.12 

engines of the first Canadair 

CL-44 freighter are now 

installed. This version of the 

two-spool Tyne delivers 5,730 
e.h.p. 


oe 1 dee este 3 ‘P's +3 wee ty 
ce ——- “< a a OS RR ee aa ee te ey Bs 
- . RRR RR Fe RRR: RR IRIREPRIE ono = eRe owe ane me Speer te mae ad 
3 at 
= a ed | 
_ “s b ee, - fi = 4 : _ - hd - bs Sy a, 
4 ad 3 wee tee . . aie ice ta : S * eT, : Se 
Le ee ms : — Se ae a meg — ; a E wee 
: ae as ) Oe Se eres en | i 
Rewer 0 (mae 8 rd . ie : * 
— me # Ree fs a + "ote a | he 
2 ee: be 
SS | a 
a 
eee: 
ee | 
a poli: 
7 
ie 
A ioe 
sg 
< ot ; fn j se ae 
> = oe. NN _ i 
- 7, es eee ae ‘ at Pd ' Sn A % & meas aaah 
—_— AS rer Sg 0 ae 
“S > ad as i i ra oe a ke 
“ “a a oii a af ’ z . 4 iin oe yeh 
. . ie Ee > : : “ i < f i a - H em 
: &E s : Y Ke Es — 7 % Pal ee 
2 = ee : i ro % ns 
z P Be 3 " - te ZY r es . 
re —— cere 
a, Pei een 
“. ; as — hs a -* “a a 
; “Pe ee 
ae 26 ree 
ee = Sy : ag he 
Z "a E =a ag ase a m “ee * ee 
- i a 4 Fie — ‘ ms, a hd - a 
_ : e i a 3a ket ae mn rd hs a 
a. a ? pales, <. a - he es 
: . = | an 
i Sf ze We 
; aed : : P i ie ees 
e a : SS “fi a ee ‘ae 
j aa ae BOS tS x ce cw. 
ja Oe eee Se + ee 
7 a ee - es aa 
= 4 : FE = 8 a Z = iis ie a De ania ae 


ue 


THE AEROPLANE 
ond ASTRONAUTICS 


SCOTTISH SURVEYOR.—The 

Scottish Aviation Twin Pioneer 

modified for geophysical survey 
work, as described below. 


An Exploratory Pioneer 


MONG the first customers for the Scottish Aviation Twin 

Pioneer was the Rio Tinto Finance and Exploration, Ltd. 
This company, with interests in South America, chose the Twin 
Pioneer as being the most suitable to undertake specialized 
geophysical surveys. The aircraft has now been extensively 
modified for this task, and will be exhibited at the S.B.A.C. 
Display next week before delivery. 

Aithough this pariucular Iwin Pioneer is readily convertible 
for a number of réles, including freighting, executive transport 
and pao.ograpnic survey, it is the eyuipment for geophys.cal 
survey which will attract most attention. This comprises an 
electro-magnetic unit, a magnetometer, a scintillometer, a strip 
camera and an Edin recorder. 

The electro-magnetic unit, developed by the Mullard Research 
Laboratories, is designed to detect, from the air, zones of con- 
ducting material, such as massive metallic sulphides, at or below 
the earth's surface. It comprises a transmitter, a receiver and 
a display unit, and one of the problems, so far as airborne 
installation is concerned, is the need to locate tuned coils 
associated with the transmitter and receiver well apart from 
each other, and away from metals which might introduce false 
readings. 

In the case of the Twin Pioneer, this has been achieved by 
mounting the units at either wing tip, in Fibreglass fairings. 
The wing tips have been extended, the new structure also being 
of Fibreglass, and the ailerons are fabric-covered with Fibre- 
glass trailing edges. The coils can be orientated so that their 
axes are vertical or horizontal to the aircraft's line of flight. 

Of the other equipment the magnetometer is installed in the 
rear fuselage, and the scintillometer (to detect gamma radiation), 
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the strip camera and Edin multi-channel recorder are in the 
cabin. The recorder is an eight-channel unit, providing for the 
eiectro-magnetometer in-phase and out-of-phase readings and 
an associated reading of atmospheric noise; the magnetometer 
reading; altitude from a G.E.C. radio altimeter; radio-ac‘ivity 
from the scintillometer; turbulence from a wing strain gauge, 
and one spare channel. 

The Twin Pioneer is operated by a crew of two and four 
surveyors. In the executive réle, seven fully reclining seats 
replace the survey equipment. Other non-standard items are 
de-icing equipment, Standard STR 12D vur radio, HAC.! He 
radio, Marconi AD 7092D apr, Sperry AL3 gyro pilot, Kelvin 
Mk. 20 drift sight and a large hatch for cameras such as the 
Wild RLS or RL7. 


IATA and Lower Fares 


qe WILLIAM HILDRED, director-general of IATA. com- 
mented in London last month on the prospects of 
agreement on lower fares. He said that he hoped that the 
Association’s traffic conferences this month will lead to a 
reduction of airline fares and the creation of second-class freight 
rates. 

A lower economy-class fare, he said, would be both financially 
possible and necessary if the big turbojets are to pay their way. 
He hoped that a second-class cargo service, making use of 
fill-up space on passenger services, could be introduced experi- 
mentally for a period of a year. This lower-cost service might 
apply to those goods which could wait for a dav or two until 
space was available. Such a service would encourage the use 
of the air by shippers of commodities which did not justify 
transport at present express air-cargo rates. 


LONDON LINK.—This year a 
helicopter service will be avail- 
able to take V.I.P. passengers 
directly to Farnborough and back 
from the Westland heliport at 
Battersea. A recent user of the 
heliport was this Vertol 107; an 
account of its visit appeared 
last week. 
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Astronautics and Missile News 


BLACK KNIGHT. — A __ two-stage 
version of the Black Knight re-entry 
research vehicle will be exhibited at 
Farnborough next week. Also shown 
will be an experimental nose section 
which re-entered the atmosphere at 
12,000 ft./sec. from a height of more than 
500 miles after a recent test-firing. 


MALKARA ORDERED.—The Aus- 
tralian Malkara anti-tank missile has 
been adopted by the British Army. This 
missile has solid-fuel boost and sustainer 
motors; it is wire-guided and weighs 
about 200 Ib. 


STABILIZED NOSE-CONE. — On 
July 31, the U.S.A.F. published photo- 
graphs of the Earth and Sun taken from 
the nose-cone of a Thor IRBM 
316 miles above the Earth. The camera 
worked for eight minutes after the nose- 
cone and rocket afterbody had separated 
at a height of 85 miles. A capsule con- 
taining the camera was ejected before the 
nose-cone fell into the Atlantic. One 


General Aviation News 


B-70 FUEL.—On August 10 the 
U.S.A.F. cancelled a £38 million pro- 
gramme to develop high-energy boron- 
based fuels for the Maeh-3 B-70 bomber, 
which will now use conventional jet fuels. 
The J93-5 exotic-fuel version of the 
General Electric engine for the bomber 
has also been cancelled. 


707-320 PERFORMANCE.—The long- 
range Boeing 707 has improved on its 
guaranteed performance figures with 
“no-cost” increases of 11,000 Ib. in its 
disposable load and of M=0.02 in its 
placard speed limit (now M=0.9). The 
increase in disposable load is the com- 
bined result of an empty weight which 
is 5,813 Ib. less than the guaranteed 
maximum and an increase in maximum 
take-off weight to 392,000 Ib. 


VICTOR SEARCH.—A radome frag- 
ment from the Victor B.2 bomber lost 
during a test flight on August 20 was 
washed ashore at Whitesand Bay, Pem- 
brokeshire, on August 25. According to 
the Ministry of Supply radar plots and 
eye-witness reports suggest that the 
disaster occurred suddenly about an hour 
after take-off and at very high altitude. 
Asdic searches and salvage operations by 
the Navy were due to begin on August 31. 


ARGOSY TRIALS.— The second Arm- 
strong Whitworth Argosy freighter-coach 
was scheduled to leave Elmdon on August 
31 for tropical trials in the Sudan and 
East Africa. It was due to arrive at 
Khartoum on September 2, after night 
stops at Rome and Benghazi. After five 
weeks of trials in Khartoum it will fly to 
Nairobi for three more weeks of trials 
and is due back in Britain at the begin- 
ning of November. The trials team will 
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of the photographs is believed to be the 
first to show both the sun and the curva- 
ture of the Earth in one picture. 


CORVUS TESTED.—A test version of 
the U.S. Navy’s new liquid-propellent 
rocket missile, the Temco Corvus ASM, 
has been successfully flown at the Pacific 
Missile Range Test Center, Point Mugu, 
California. The Corvus is an ASM for 
carrier-based aircraft and is designed to 
attack heavily-defended targets, including 
surface ships. Its initial air launching was 
from an A4D Skyhawk. It is powered by 
a Thiokol pre-packaged liquid rocket 
motor. 


ORBITAL DISRUPTER. — The 
A.R.P.A. has awarded a $600,000 con- 
tract to the Radio Corporation of 
America for a study of the problem of 
intercepting and destroying a satellite in 
orbit. Contract is associated with Project 
Defender, concerned with the overall 
concept of “ space defence.” 


THE AEROPLANE 
and ASTRONAUTICS 
NEXT WEEK 


HE September 11 issue of THE 

AEROPLANE AND ASTRONAUTICS 
will be a specially enlarged one 
contain.ng a first report trom the 
S.B.A.C. Display at Farnborough. 
Th's will include a fully illustrated 
account of the flying display and 
preliminary details and _ photo- 
graphs of the static show. 


CAPSULE MISHAP.—An attempt to 
launch a full-size model of the Mercury 
space-capsule from a test rocket at 
Wallops Island, Virginia, failed on 
August 21 when the escape rockets on a 
pyion above the capsule went off pre- 
maturely about 20 minutes before launch- 
ing time. The capsule, weighing about 
2.000 |b., and containing instruments and 
radio equipment, was intended to have 
tested recovery devices. Instead the 
capsule left the rocket while still on the 
ground and fell into the sea. 


be led by A.W.A.’s assistant chief test 
pilot, W. Else, accompanied by test pilots 
J. O. Lancaster and J. McCowan. 


HELICOPTER PILOTS.—The _ first 
three Fleet Air Arm pilots to qualify 
under the new R.N. helicopter specialists 
scheme received their “wings” at 
R.N.A.S. Culdrose on August 28. The 
scheme provides a five-year commission 
for helicopter pilots. 


BE.58.—This outline drawing shows the 
shape of the new Bristol Siddeley BE.58 
ducted fan. Obviously a front-fan 
engine, the BE.58 has a thrust of about 
17,000 Ib., a high thrust-to-weight 
ratio, a low s.f.c. and a by-pass ratio 
approaching 2. 


WORLD RECORD.—The F.A.I. has 
confirmed the World's closed-circuit 
speed record set up on February 25 bv 
M. André Turcat. Flying a Nord 1500 
Griffon (SNECMA Atar 101E turbojet) 
from Eyragues he achieved 1,643 km.p.h. 


DC-8 DEMONSTRATION. — On 
August 26 a Douglas DC-8 was flown 
non-stop from Santa Monica to Jackson- 
ville, Florida, and return (4.500 miles). 
The take-off weight was 270.000 Ib. 


ZAGREB VISITOR. —The 
Transland Ag-2 agricultural 
aircaft is to be displayed in 
the U.S. pavilion at the 
International Trade Fair at 
Zagreb from September 
5-20. It is subsequently 
to be demonstrated in 
Europe, the Near East and 
<a, , North Africa. 


INDIAN WIND-TUNNELS. — The 
Indian Council of Scientific and Indus- 
trial Research is expected to obtain 
French technical aid to set up its first 
transonic and supersonic aircraft wind- 
tunnels at Bangalore. Estimated to cost 
more than £11 million, the facility will 
be used to test Indian-built Gnats, 


PRIZE ESSAY.—The chosen subject 
for this year’s Cierva Memorial Prize 
Essay Competition is “ Design Features 
and Uses of a Small Modern Autogyro.” 
Closing date for entries is December 31, 
1959, and the competition is open to 
entrants of any age or _ nationality. 
Details from the Helicopter Association 
of Great Britain, 4 The Sanctuary, 
Westminster, London, S.W.1. 


MEMORIAL SERVICE.—-A memorial 
service for Mr. Claude Grahame-White 
will be held at Christ Church, Down 
Street, London, W.1, at 12.00 hrs. on 
Wednesday, September 16. 


ELECTRONICS LECTURES. — The 
Radar and Electronics Association's 
monthly lecture programme begins on 
October 27 at the Royal Soc’ety of Arts, 
John Adam Street, Adelphi, London, 
W.C.2. All lectures will start at 7.30 p.m. 


AIRBORNE CELEBRATION. — This 
year, Aviation Forum's annual dinner on 
Saturday, September 19, will take place 
in the air, over the English Channel and 
North Sea. It is believed to be the first 
time that an aeronautical association has 
held an airborne dinner. An Eagle Air- 
ways 100-seat, four-engined DC-6C has 
been chartered. The flight will last 
approximately 1} hrs.: take-off, from 
Blackbushe Airport, will be at 19.00 hrs. 


COMMONWEALTH CONFERENCE. 
-The sixth meeting of the Common- 
wealth Advisory Aeronautical Research 
Council is being held in London from 
today (September 4) to September 16 
and follows visits this week to aircraft 
companies and the R.A.E. at Bedford. 
The chairman is Prof. W. J. Duncan, 
C.BE.. F.R.S.. who is chairman of the 
U.K. Aeronautical Research Council. 
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THE AEROPLANE 
and ASTRONAUTICS 


BRITANNIAS SOLD. — Two Bristol 
Britannia 305s have been sold to Trans- 
continental S.A., the independent Argen- 
tinian operator, for service between 
Buenos Aires and New York. Part of 
the fleet of five originally built for North- 
east Airlines, these Britannias will be 
delivered in October and November. 


BACK TO ISRAEL.—B.O.A.C. is to 
resume services between Britain and 
Israel on November | after four years’ 
absence from the route. Mixed-class 
Britannias will fly twice a week in each 
direction between London and Tel Aviv 
with an intermediate stop at Geneva. 


S.A.S. AND THAL—An agreement 
has been signed between S.A.S. and the 
Thai Airways Co. providing for techni- 
cal assistance and the operation by S.A.S. 


zh of international services. A new com- 
& ny, Thai Airways International, is to 
Pie formed, with S.A.S. having a minority 


i shareholding and providing aircraft crews 
pot and training facilities. Thai Airways 
e) have sold their three L-1049Gs to Aero- 
vias Guest, of Mexico. 


EXCHANGE NEWS.—The current 
issue of the Aircraft Exchange Market 
Report includes an offer to sell two 
Viscount 708As in the first quarter of 
mext year, at $500,000 each. The 
Viscount 708 is the. version operated by 
Air France. 


THE U.K. SHARE.—In each of the 
years 1956, 1957 and 1958, the U-K. air- 
lines’ share of the World’s passenger-mile 
traffic on scheduled service was 48%. A 
peak of 5° was reached in 1952 followed 
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by a decline to 4.6% in 1954. The U.K. 
share of international traffic declined 
from 14.6% in 1953 to 13.8% in 1957 
and about 12% in 1958. 


KABUL REBUILDING.—Within 18 
months, Kabul Airport is to be rebuilt, 
with a main 9,850-ft. runway. The work 
will be undertaken by the Soviet Techno- 
Export Agency, but meteorological and 
communications equipment has _ been 
ordered from the U.S.A. 


K.L.M. STYLING.—The Royal Dutch 
Airline is the latest to plan a new colour 
scheme for its fleet. Illustrated on a Lock- 
heed Electra in our issue for August 21 
(p. 43), the new livery includes a two- 
tone blue striped fin and rudder and the 
wording “ K.L.M. Royal Dutch Airlines ” 
on each side of the fuselage in place of 
the former “ Flying Dutchman” sign. 


JUMPER.—The two-seat, 
180 h.p. Umbaugh-18 jump- 
start gyroplane is to be 
manufactured by Fairchild 
Engine and Airplane Corp. 
It is expected to sell for 
about $10,000 and, if flown 
for 300 hr. a year, will cost 
six cents a mile to run, in- 
cluding maintainance costs. 


SANTA CRUZ EXTENDS.—The 
main runway at Santa Cruz airport, 
Bombay, is being extended to 10,500 ft., 
and the four hills, known as the Kurlas, 
on the approach are being removed. 


IATA ASSOCIATE.—South West Air- 
ways (Pty.), Ltd., a domestic operator in 
South-West Africa, has been admitted to 
IATA as an associate member. 


STRAWS IN THE WIND?—One of 
the Airwork fleet of Vikings has been re- 
registered in the name of United Airways 
Ltd.—a company formed by Airwork 
some years ago but not at present operat- 
ing. The fleet of Bristol 170s used by 
Air Charter Ltd.—another company in 
the Airwork group—for vehicle ferry 
services now overate under the name of 
Channel Air Bridge. 


_THE AIR COUNCIL.—Air Marshal 
Sir Arthur McDonald, K.C.B., A.F.C., at 
present A.O.C.-in-C., Technical Training 
Command, has been appointed Air 
Member for Personnel with effect from 
October 1. Air Vice-Marshal S. C. 
Elworthy, CBE, DS.O., D.F.C., 
A.F.C., Commandant of the R.A.F. Staff 
College, is to become Deputy Chief of 
the Air Staff on November 15, with the 
acting rank of Air Marshal. 


_GOING TO SHOREHAM.—Mr. R. E. 
Bird, M.LA.S., A.R.AeS., has joined 
F. G. Miles, Ltd., as manager of the com- 
pany’s Special Project Design Division. 
Since 1947 Mr. Bird has been chief 
designer of Auster Aircraft, Ltd.. of 
which company he has been on the board 
since 1957. 


Mr. K. Fearnside Mr. R. E. Bird 
ON THE SMITHS BOARD.—M.r. K. 
Fearnside, A.M.I.E.E., A.F.R.Ae.S., has 
been appointed to the board as director 
of research, Smiths Aircraft Instruments, 


Ltd. He has been with the Smiths Avia- 
tion Division since 1953 and for the past 
two years has been research manager at 
the company’s Cheltenham factory. He 
will continue to have charge of research 
activities in his new appointment. 


SAUNDERS-ROE SECRETARY.— 
Mr. N. H. P. Taylor, F.A.C.C.A., has 
been appointed secretary of Saunders- 
Roe, Ltd. He joined the company in 1940 
and has been deputy secretary and chief 
accountant for some years; he retains the 
latter appointment. 


R.A.F. BENEVOLENT FUND.—The 
Dowager Viscountess Trenchard has been 
appointed a vice-president of the R.A.F. 
Benevolent Fund. which was founded by 
Lord Trenchard in 1919. 


CHAMPION GLIDERS.— Britain's 
team taking part in the 1960 World 
Gliding Championships in Germany is to 
be chosen from the following six pilots: 
Lt.-Col. A. J. Deane-Drummond; Cdr. 
H. C. N. Goodhart; Lieut.-Cdr. G. A. J. 
Goodhart: D. H. G. Ince: G. H. Stephen- 
son; Sgt. J. S. Williamson. 


MICROCELL EXECUTIVE. — Air 
Chief Marshal Sir John Baker, G.B.E., 
K.C.B., M.C., D.F.C., R.A.F. (Retd.) has 
joined the board of Microcell, Ltd., as 
an executive director. Sir John was con- 
troller of Aircraft at the Ministry of 
Supply from 1953-1956, before he retired 
from the Roval Air Force after a long 
and distinguished Service career. 


K.L.M. APPOINTMENT. — Mr. 
Leonard Koops has been appointed 
manager of K.L.M.’s U.K. and Ireland 
Stations. His predecessor, Mr. Albert 
Janssen, is to become K.L.M.’s manager 
in New Guinea. 


MOND AND WIGGIN CHANGES.— 
Mr. L. H. Cooper has relinauished his 
positions as chairman and director of 
Mond Nickel Co. and Henry Wiggin and 
Co. He is succeeded as chairman of these 
companies by Mr, G. Archer. 

Mr. I. A. Bailey, Dr. L. B. Pfeil and 
Mr. J. O. Hitchcock are appointed 
managing directors of Mond Nickel with 
responsibilities, respectively, for opera- 
tions, research and_ technical, and 
commercial. Mr. Bailey continues as 
managing director of Wiggin, of which 
company Dr. Pfeil and Mr. Hitchcock 
are directors. 

Dr. A. G. Ramsay becomes a director 
of Wiggin and continues as the director 
of Mond resident at Clydach, Swansea. 
Mr. F. Dickinson becomes a director of 
Mond and continues as manager of the 
development and research department of 
the company. 


MR. A. H. LANGFORD. — Mr. 
Archibald H. Langford, director and 
generai manager of Heenan and Froude, 
Ltd., died in Worcester Royal Infirmary 
on July 19, aged 64. He began his career 
with Heenan and Froude, Ltd., in 1911, 
becoming works manager in 1928. In 
1944 he became general manager and, in 
1946, a director of the company. 
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HARRISON 


ALLAN 


Visit us at Stand [5 during 
the Farnborough Show 


SALES OFFICES FROM COAST TO COAST 


830 Bayview Ave. 
Tel. HU. 1-5221 
TORONTO 

3594 Main Street 
Tel. TR. 6-4174 
VANCOUVER 

1710 3rd Street N.E 
Tel. CR. 7-7571 
CALGARY 

572 Barrington Street 
Tel. 3-1325 

HALIFAX 

20 Barnes Road 

Tel. 2881 


CMA-5925 ST. JOHN'S, NFLD. 
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CANADIAN 
MARCONI 
COMPANY 


Engaged in the design, 
development and production 
of electronic equipment 
for the airlines of the world. 


Doppler Navaids 

Navigation Computers 
Automatic Direction Finder 
HF Communication Equipment 
Airborne Loudhailer 

Aircraft Power Supplies 


For further information contact: 


CANADIAN MARCONI COMPANY 
Aviation Department, 

2442 Trenton Avenue, 

Montreal 16, P.Q., Canada. 
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Oil Coolers in light alloy. They are light, compact, 


and can be designed to fit almost any space, no matter 
how awkward. 


Fuel-cooled Oil Cooler for gas turbine and turbo-prop 
engines. By using fuel as the coolant, these units cool the 
oil and warm the fuel at the same time, an obvious advantage 
when using kerosine at high altitudes. 


Anti-icing Heat Exchangers. Our system uses hot gas 
from the exhaust or engine compressor to heat air which is 
then piped to the aerofoils. It prevents ice from forming, 
is non-electric and has no moving parts other than an on-off 
control. 


Therma! Insulation Biankets. Constructed from the 
insulant Thermofiex R.F.300 sandwiched between dimpled 
‘004-in. stainless steel. Welded channel edges are completely 
sealed against the ingress of fuel. Average weight :—0°65 Ib. 
per sq. ft. We ‘make to measure’ to suit any installation. 
No problem of size or shape is too difficult. 


Delaney Gallay Toilet Fluid. A new formula that definitely kills odours 
and sterilizes. It is not affected by high altitudes or temperatures. 


_ Stainless Stee! Toilets. Self-contained flushing toilets requiring no 
per ground equipment, extra tanks or bulkhead stressing. They obviate fuse- 
j lage corrosion and are interchangeable with existing units. 
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on Stands 
Nos. 8 & 268 


Flux Bath Brazing. A process for light alloy brazing that permits 
inaccessible joints to be made, without intolerable distortion, in metal as 
thin as ‘006 in. It is a simple fact that units can be made in the flux = 
bath so small and so light that it would be impossible to make them by 
any other method. We shall be exhibiting examples of such work. 


Stainless Stee! Fabrication. We have developed techniques that 
often enable us to make direct from strip items that would normally 
have to be drawn or forged. We can often, therefore, obviate the 
necessity for lengthy and costly tooling processes, and can work equally 
well in any gauge from ‘002 in. to } in. 


The ‘Incorporall’ Portable Welding Kit. A completely self- 
contained Kit for welding mild and stainless steels up to 22G. The 
electrode can be used either in a hand gun or as a foot-operated 
pencil unit. The ‘Incorporall’ is suitable for all climates and is 
complete with tools and operating data. 


Universal Weider. With attachments, this machine is equally 
suitable for seam, spot or projection welding. Its bottom electrode 
carrier is mounted on a curved seating that can be tilted so that 
alignment is always perfect. We shall also have other machines 
on show, including a seam welder that can operate when only 
one side of the job is accessible. 


See them all on our 
VACUUM BRAZING 


Stands at Farnborough—Nos. 8 & 268 
We have now installed what we believe to be the 


largest vacuum furnace in Europe for brazing 
stainless steel and titanium. Please ask us for 
details. 


Vulcan Works, Edgware Road, London, N.W.2. Telephone: GLAdstone 2201 
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BRITISH M.A.R.C. Ltd. 


One of the 
associated companies 

of the 
Hispano Suiza group 


Eine der 
_ Mitgliedsgeselischaften 
der 


groupe Hispano Suiza Hispano Suiza Gruppe 


STAND 49 
S.B.A.C. EXHIBITION FARNBOROUGH 


BRITISH MANUFACTURE AND RESEARCH COMPANY LIMITED 


SPRINGFIELD ROAD * GRANTHAM ° LINCS 
TELEGRAMS: MARCO TELEX GRANTHAM TELEPHONE: GRANTHAM 


780 and 1760 
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BRIGHTSIDE WORKS SHEFFIELD 
A Member of the B.S.A. Group 
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This illustration shows a scale model of a projected supersonic airliner exhibited on the Lockheed Stand No. 45 at S.B.A.C. exhibition. 


Lockheed Hydraulic Equipment is specified 
on Europe’s Leading airliners : 


CARAVELLE - COMET - VANGUARD - D.H. 121 - VISCOUNT 
HERALD - ARGOSY - AVRO 748 


Already Lockheed designers are investigating the problems of our future aircraft 


TRADE MARK 


N HIGH-PRECISION YDRAULICS 


P LEAMINGTON SPA - WARWICKSHIRE - ENGLAND 
x ONE OF THE AUTOMOTIVE PRODUCTS GROUP 


She Tate Meta et eh ee eae fe ee A i. = coe NG Ae Wie ii Foca oe 
hacia Seek SS sec 2 pe OCP ee ae wet ” = fiat g 1h ee ar 
tee ae ee ad a ee ae a. 
See eS eee ee ee i os a ee Re) eS cee aaa 
=| Be *% | a cishineiaasecimiiauieas waen <"” yeeee a eee ee BS Ee oe 
Ax bane ae CSG RRS OREO oR ee ner cece -- — = — aa 
Bs: ro: ee Eisai . Pee 2g cay ay - Sea The, ee, ; oan a9 ai 
Baoan i Fa. pu ‘ Rie eh : ee ' B ; mae ae Pr i ee 3 
pe kag ae ei ‘ Ee = ; 4 ee a S00 gp 
— pf ——a - — ame 
| ee i a) 5 “ we me. , - ky wane 4 eS: ns 
eae : ae ; : ee : : a ae ag cee Gee aac “a : 
4. . SN «eee ee = — OT hes ee lt (tt La. - ja — 
ee i a ea ais Bo il P f 
CRE a ie RR or a ‘ - 3 ° 4 a Tee nate Ake ca 
Be a i ; J. age it, al pee ee. -- * sae Hoe 
ree ae Bs ; nie ae ie ee a T M ¢ ' rs 
ere e- i : fe ie] : =e i P fae 
“et — ea cca : hice,  t : : “a ee : pete euler es res 
ae Abe, Sob aas aie a : ai oat i ma uf @ nee ae =e ate < : Se. a x = oe 3 
eRe ame hes Ba Ae Me a g a ay ie x 
oe okay ae io a “a ee 
i : ‘ < ae eit . roe ee a 
ie oe * ‘aera e ae ie si te a bee: - : 
oe: Bat ee 6 ie ap en, aaa aa is - 
etd et SS RR a te alee hy aha . e a a ‘ 
i) A le oi aan . — Aa 
AF eee ey ees : : / 5 
: ow Me} ee nee Bei a ee : ae Zs ‘ : 
4 : 1 Tae I Se Re oes a 7 
a 4 ‘ SePCae ets ts var te re . 
ae ed be 77 ny en (45h a at ae _ 4 eg 
ae I a ee > 4 
eric | a bc a é Bis, Fa ¢ ) 
25) Sei Nee ae ae 4 . vs. 
eee ee ho) gat eps ec.) ee ose wy is ; 
ACD gee”, dear es cas ae ay ae it 3, © 
oi Nae OI crs. a ae | 5 
a es Ts as + > ia . 
a eesti © fe A Degas, 2 eae ee et ” 
a”, Sah Sry Siete fe eee ge begs rar 6 ole ~ id . 
eet Sateen ee Bo ae ale Mace nash ie i a ae. wv » 
a eee oo eS, ee Sa eer ae. of P Peer P 
ae a ae Lay aoe” a) rn ‘5 Bae - rae aft onthe AEs i ae 
oi yas Te, I ry se Se Sa i n Pe bes : 
gt Eo ee °6|CUG _ wt a 
ce ape; Rit we et sta, eee ee” i ‘a ‘ . - : - , ae bp’ 
= ee a ri cred Beet tice hee agate aes Bere 4 sd a j : 
ae ‘ E coe” Es A 2 eae ; ae —— = . A oi : 
oe ee : ae a ee — “ oy Beieeed rae : 
Pies sae ye eS ee vt Br eK: _ py _ a ae A 
OO AEE Mee Pas ees | aan ss, cen » 5 - gig © : aly , 
SE i os ce ee hn ie ee } As , _ ee a am aes : = 
y (3. oa il ae Le ay) et g , cra cshaz a as — a ge as 3 ase i : y E 
ee 6 jatar =) ve eee a | ae , + a a *_ ora F 2 a 
See oa eT) Bee St, oa toe, nee : Sti - Se 4 a. ee ‘adh oes Baye . 
iS a 3 9 nf “2 ee 3 oh aN hai a ‘ jaa . aoe * Ties ge .Y ee 
Pare ee 2 4 “ | ae ie.) ; } > alee ts sak it ie bao 
sy ence: ae * a oe us 7 ; : ee Ee =e, . ge Be tt oe 
5. ee ~ ee os ee: a. o> ae ae es oe ee me } 
ee -" , ih. 2 a ao a a ry ae . At sar : ate : 
fe es = 1 ia lt ev pg LS die : a eee aya nt See a 
coe ie ———— rs tai xual: Pe Ae BA eee wet * Ps ; 
i age —_——— ‘ ae — ee eo. Simmer MES eM 
5 : ae 2s fi J . ~~ bs a ; Ee t ee ay <i : Ot ae ee ee ne 
ay i ee ek ae % 4 i” ea BG - Rete: |, de’ aoe 7 ayaee F 
1 J a ay * ae - ae ; .- i a i ae a pone, ae y 
eee aie ss | ee a en e ae em x i) 2 i 3 
Sa a ey 5 eee. P wiereone SY Ae aaa oy ell S. rr eee. eee - Taf 
aie i. re : <a , vt As See OS. ‘Roane ea 3 etic! i ae =e SE 
ye eS a ae A, ay a . fees or Ye i ie % ’ bs 4 ei Bi 
ee ie cee ll Me SR TS eo oe : . 2 — a 
ea ae -°  & a - i 2 ae era ; Be aa ee Bil. 4 
ie, ie. ; ie? el oa / le ; ; a ae : — \ 
a et ee . a agi al ae ; -_ = 
eae? ei “We Sipe eae tere Bes. lage a eel 4 aa 
a Aes ay ss TES ye ng ee ied or ad a, é : ‘ 
‘aie . wr, . OS el oe 
ie 4 ' S rr *.” : Oe a : , _ 
i Bs, os" Sa ee o SIGS ae a Sh pel * E 
ee ae a “fs —————————— i 
E & i a is So Pig cil a, nae a i ET ; ed A 
eM eS eek a maa oy Be ie 2g ‘a Si $ AI 
AY ent a _# cae BARES ye ne TER - ges ig 
fa Die yt Be Pe a ‘ aes 4 re i Zan ve ‘a a 
Wet + oe é } - =e ‘ Aaa “a a On a ‘ : Lee 
Toe ae Be tes a ten a er pi. Sn "Rk ; A: 
cs ee » SRE Ne : eo | if ‘i 
es at Oe ete ee ps ‘ ¢ wae 
aera. 2h <a | a - ape 2 f 
Bk a : Ma o lem : Pp Pd oe 4 os eee - ae - i), aaa ‘ Bs “ie i] 
=, a ; : : as = , aS ois ; a 3 Ze Ae : 
aoe Pe . ats. * Ft ‘ 
. ged y = 
————s 
ee 
rh rer 
“ae ae 
Roe co 
ge ee ; 
Taye ee 
i a ee 
F > a aa 
i i 
Be vale 
ga eal 
sl al 
- aes pees i 
Se Dee 4A f 
ee epg _ | 
"7 a 7. m 
oe es i 
oe ~ Re z 
Be eS7 
rye . - , ‘ ‘ 
tae : | 
et as ~ =e 4 r 
Secs As a : 
ge : ( 
ty = : = 4 . » i 
oe i © a f 
Ee S.B.A.C. eg, | 
. ee ee Pidtee. ,- ~ 
nek ig = Fe. " ‘ ' P i 
i, XHIBITION Bie ys | 
% nen “ ss i | 
phe Ta ae urd : 
a ee Be , 
+} = é ; 
x3 a 
ak : 
“ta 5 
oe LOCKHEED PRECISION PRODUCTS LIMITED 
pee 
‘icceee 
at aS y 
Pg) 
Pe 
ie Neg a 
eas 
. Se 
ae, | . a 
(bc, en ie eae 
ee ees ae ; 
Rae bbe 4 pe + 
8! epee : i é 
4 tee eae ey eee ee fae ia .. i aaa i - . @ se a a = . " 
3 Shade: Sc, ee ee a a a , RS ry oe eee ” fa 
sige reas a Bes i. a ee ine ae - pe ae an ee cw” oF 760 Sara feo. 
ae Ws: eae Wes. : aS tg oe ig a # Ree Rokk ea en : . ag ote th ae pe 


ern oy: 


SEPTEMBER 4, 1959 


Air Transport 


B.E.A.’s Report in Retrospect 


N last week's issue (p. 49) the essential features of B.E.A.’s 

1958-59 results were summarized. Despite adverse factors a 
useful profit was returned for the fifth year in succession. These 
factors, explained in the report, were: the European sub- 
depression; the familiar peak-trough problems; domestic service 
losses; and the depredations of the independent operators. Some 
of the major policy views outlined in the published report can 
now be discussed. 

The most important of the policy statements are those made 
about the Corporation's attitude towards fare reductions. These 
Statements are less positive than had been expected and are 
somewhat confused by references to the lessons learned from the 
vigorous exploitation by the independent operators of the 
market for inclusive tours. 

“ We had hoped,” the report says, “ that it would be possible 
to go over completely to this new [economy fare] policy 
throughout Europe in 1960. There are, however, clear indica- 
tions that practical difficulties faced by other airlines . . . will 
make difficult the full implementation of this policy in 1960." So 
B.E.A. will presumably go to the IATA trallic conferences this 
month with a programme for differential and promotional fares 
which are likely to be accepted—rather than with an overall 
lower fare policy which would not have been entirely successful, 
but which would have demonstrated a positive intention. 

Yet the report remarks that the continued expansion of 
packaged tour traffic and the success of the economy fares on 
the North Atiantic “confirmed our view that European air 
fares must be brought down™ and that “in a year in which 
money was in short suppiy there was still a rapidly expanding 
market for the cheapest kinds of air travel.” In other words, 
lower fares encourage traffic and the public has now learned 
that such fares are possible. 

Several references are made in the report to the inroads made 
by the independent operators into the traffic which might other- 
wise have gone to B.E.A. Obviously, the Corporation must 
fight for all the traffic it can get and nobody can blame it for 
getting into the inclusive tour or any other profitable business. 
But the basic issues involved do not seem, to the outsider. to 
have been very adequately explained. 

It is very galling for B.E.A. to find that its traffic to Nice 
dropped by 15% during the 1958 summer (with Air France 
suffering a similar reduction) when that carried by the inde 
pendeats on charter and I.T. services increased by 49%. But 
it would be even more galling for the general public to find 
that they had to travel by scheduled services and at present 
scheduled rates or not at all. B.E.A. now has IATA approvai 
to carry I1.T. passengers on a number of scheduled services at 
rates up to 25% less than the normal fares—but, since 1952, 
the Corporation has, at least theoretically, been just as free as 
the independents to apply for approval to operate exclusively 
L.T. services. 


RUSSIAN FLIGHT DECK.—The 
Ilyushin I-18 turboprop transport 
at the Paris Exhibition was styled 
to Western ideas. This photograph 
shows the way in which the light- 
grey colour for the dashboards, 
and the use of light colouring 
generally, gives the control cabin 
a pleasantly airy appearance. 


Photograph copyright 
“The Aeroplane and Astronautics ™ 
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In its report B.E.A. suggests that there is a “ serious weak- 
ness” in the system by which charters by “ closed groups ” can 
be operated without approval from the A.T.A.C.—adding that 
almost as many passengers travelled to Europe on services of this 
kind in the summer of 1958 as on inclusive tour services duly 
authorized by the Council. The removal of this freedom might 
be as helpful to the Corporation as it would be damaging to 
the independents—but the real point is that such a restriction 
would deny the already very limited right of the general public 
to choose their own method of travel and to negotiate their 
own rates. This freedom, already little more than vestigial, 
must not be allowed to disappear altogether. 

Incidental information in the report included the fact that 
aircraft utilizations were high, with the average for the Viscount 
701s running at 2,468 hr.—the highest ever achieved by B.E.A. 
with any aircraft type. During its first year of service the 806 
averaged 2,080 hr. Such figures are not easily obtained by an 
airline whose average flight time is only 14 hr. The Rolls-Royce 
Dart 506 and 510 inter-overhaul periods, at 2,300 and 2,200 hr. 
respectively, are probably the highest approved for any engine 
in the World. 

The Comet 4Bs may be in service in October or November 
on the Athens route; full-scale operations, mcluding those to 
and from Moscow, will start in 1960. The Vanguard will be 
in service during°the summer of 1960. A more intensive use 
of Gatwick can be expected in 1961. 


ry T ’ 

The New FIDO 
A LITTLE more information recently became available about 

the prospects of FIDO. Work on a modified system started, 

at R.A.F. Marham, in the spring of 1957 and the installation 
was completed in the summer of 1958. Trial burns showed up 
a technical fault (believed to be concerned with flow restriction 
in the system); the remedies applied since then have not cured 
the trouble and modifications are now being made. 

Assuming the technical success of the new system and that 
an annual average of 1,000 take-offs and 1,000 landings were 
made with its use, the estimated cost to the operator (presumably 
including interest on the cost, approximately £500,000, of the 
installation) would be in the region of £150 per take-off and 
£300 per landing. These figures are probably higher than any 
which would be accepted by the operators. 

In due course, when tests have been completed successfully, 
the prospects of the system and its value to operators will be 
reconsidered in relation to the development of the B.L.E.U. 
automatic landing system and its use by future aircraft. 

The questions involved are not simple. Whether FIDO 
could be used on a regular basis would depend on the applica- 
tion of new, FIDO-provided, minima, acceptable to insurance 
interests, pilots and the travelling public. The fact that a 
landing could be made in certain conditions does not mean 
that it would be made; a diversion might, on many occasions, 
be preferred for economic as well as for safety reasons. The 
old FIDO system was available for emergency use for some 
time both at Manston and Blackbushe, but was used on only 
reer occasion—for a take-off at Blackbushe with urgently needed 

ullion. 
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Prospects for the Avro 748 


B* the end of next year, production models of the Avro 748 
twin-Dart feeder-liner are expected to be in the hands of 
Skyways, the British independent operator, for route proving 
and intensive flying trials. At least two production aircraft will 
be used in this way in the 1,000-hr. flight development pro- 
gramme for a full British C. of A. by the middle of 1961. 

Betore production deliveries begin, four prototypes will be 
built at A. V. Roe’s Chadderton, Manchester, factory. The 
first of these four is now rapidly taking shape, as the photo- 

raphs show, and is expected to fly from Woodford airfield 

fore the end of next February. The second is a structural 
test airframe; the third is another flying prototype, scheduled for 
completion in August, 1960; and the fourth is the fatigue test 
specimen tor water-tank testing. ' 

Two more sets of assembly jigs are now being put down, and 
production of an initial batch of 10 aircraft and parts for 10 
more is proceeding. Depending on orders, up to 20 production 
748s could be delivered in 1961. The first metal was cut for 
‘the prototype only in February of this year, a month or so 
after the company dec'ded to go ahead with the project as a 
£24 millon private venture. Before this decision was reached, 
a survey was conducted, principally among airlines in Europe 
and South America, to discover their reactions to the proposal. 

This survey showed that there was a good chance of the 
Avro 748 being successful, and Skyways, Ltd., became closely 
associated with its development. This company has given a 
letter of intent for three aircraft and the British Government has 
also indicated its willingness to purchase three to be used— 
probably—by a B.O.A.C. associated company. Although pre- 
cise details of the recent agreement between Hawker Siddeley 
and the Indian Government have still to be worked out, it is 
likely that this will call for delivery of a batch of 748s from 
Britain, followed by sets of parts for erection at a new factory 


AVRO PROGRESS.—These pictures, taken last week, show 
(top) the fuselage and wings of the Avro 748 prototype in the 
jigs at Manchester. Bottom left is a view inside the first 
fuselage and bottom right, the engineering mock-up. 
» Pare ee eee 
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to be built at Cawnpore, where the whole aeroplane will event- 
ually be fabricated. The agreement at the moment concerns 
only the Indian Air Force, but there is little doubt that the 
Indian Airlines Corporation Will also buy the 748. 

In the year or so since the Avro 748 project was first offered 
to the airlines, many have shown positive interest, and a large 
number of detailed route analyses have been completed by 
Avro. Eventually, sales in the Asian area may be handled by 
the Indian production line. An impression of the Avro 748’s 
structural features will be found on page 115 of this issue 
together with a brief specification. More details of the design, 
construction and performance—both with Dart R.Da.6s and 
the larger R.Da.7s—will be given next week. 


The Corporations Scrutinized 


OTH B.O.A.C. and B.E.A. come in for a measure of 

criticism in the report of the Select Committee which has 
been investigating the reports and accounts of the two British 
air Corporations.* Since it was hardly likely that so thorough 
an inquiry would fail to indicate some unsatisfactory aspects, 
the Corporations can feel satisfied—-and B.E.A. more especially 
—that, on the whole, the report is favourable, and even 
complimentary. 

The criticisms, so far as B.O.A.C. is concerned, deal largely 
with the high level of engineering costs, which lie at the heart 
of their indifferent financial results in the past few years. 
This problem was recognized within the Corporation by 1952 
and was investigated in 1956, and, more fully, in 1957, but 
it is not likely to be overcome until mid-1960. This delay was 
unjustified, says the report, which underlines the management's 
responsibility to achieve at a very early date a drastic improve- 
ment in the productivity of the aircraft maintenanee department 
notwithstanding the difficulty of negotiating with the trade 
unions involved. 

Noting that the B.O.A.C. associate and subsidiary companies 
involve the Corporation in a substantial loss, the committee 
calls for a complete and urgent review of general policy 
towards the subsidiaries and of the individual operations of 
each of them. B.E.A. also loses money on all but one 


* Report from the Select Committee on Nationalised Industries (Reports 
and Accounts). The Air Corporations. Including proceedings of the 
committee, minutes of evidence and appendices. Published by H.M.S.O 
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Only the VANGUARD 


paces the jets at much 
less than half the cost 


ALL rRounD Europe, and on record flights in 
Canada, the Vickers Vanguard has been logging 
block times which have proved that on short and 
middle distance routes it can more than hold its 
own with the jets. It has, in zero wind, beaten 
current jet schedules on sectors as long as London- 
Rome (955 st. miles). It has flown London-Gander 
(2,365 st. miles) in 5 hours 30 minutes, and 
Toronto-Montreal (335 st. miles) in a record 58 
minutes in zero wind. 


Other Vanguard block times are: 
LONDON-BRUSSELS s 

230 miles in 45 minutes (5 m.p.h. headwind). 
LONDON-HAMBURG 

470 miles in 73 minutes—a record (17 m.p.h. 
tailwind). 

LONDON-PARIS 2 

224 miles in 41 minutes (zero wind). 


PRESTWICK-KEFLAVIK : 
g20 miles in 2 hours 35 minutes (zero wind). 


KEFLAVIK-MONTREAL 
2,360 miles in 6 hours 2 minutes (30 m.p.h. head- 
wind). 

The Vanguard has achieved these block speeds 
at costs nearly one-third of those of comparable 
pure jet aircraft. 

Recent U.S.A. figures show jet aircraft flight 
hour direct costs as 2.8 times greater than those 
of the Vanguard, and seat mile direct costs 2.6 
times as great. 


The Vickers Vanguard has, without doubt, the 
biggest profit potential ever offered to the airline 
industry — and it offers it at proved realistic com- 
petitive speeds. 


The Economy Class cheap-fare capabilities of 
the Vanguard are at the forefront of the now 
established world movement for popular air travel. 
Only the Vickers Vanguard can bring these vast 
new markets to the Airlines on short and medium 
haul routes, at a substantial profit, and the 
Vanguard can do this with schedules as fast, if not 
faster, than any other aircraft. 


Vanguard costs used in this comparison are to A.T.A. 


formula. Both the Viscount 745 and the Viscount 810 
filed costs have been proved in practice to be substantially 


below such A.T.A. formula costs. 


ALTITUDE FEET 


30,000 T THE VANGUARD 

> ACHIEVES ITS FAST 

BLOCK TIMES BECAUSE 

20,000 SPEED CAN BE 

|_|} | | MAINTAINED WHATEVER 
snnee | |THE ALTITUDE ROUTEING 

’ | TJ INSTRUCTIONS 
0 L 


340 380 420 460 CRUISE AIRSPEED -M.P.H. 


Of all the airliners 


has all these features 


only the Vanguard. 


425 m.p.h. cruising e Freight capacity 10 tons at normal 
densities e Full routeing and A.T.C. flexibility e Can use 
normal existing airfields e Quick turn-round e No airfield 
noise problems e ‘Ten years’ unique Vickers/Rolls-Royce 
turbo-prop experience . . . And it is ‘Viscount’ quiet. 


VICKERS [fl N C WA U 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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The NATO lightweight fighter takes off 
_ from a 900 yard grass strip- 


... AND BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley 
Engines Limited produce the Orpheus. The Orpheus is the most advanced medium- 
thrust turbojet engine in service anywhere today and has been chosen for the NATO 
standard lightweight strike fighter—the Fiat G91. Orpheus versions range from 
4,050-lb thrust dry to 8,800-lb thrust with reheat and reach power/weight ratios of 
up to 6:1. They are already in service in 6 different aircraft types, specified for 8 
others and. are flying or licensed for building in India, Finland, Jugoslavia, France, 
Japan, USA, Italy, Germany. 


Mla 
a — BRISTOL SIDDELEY ENGINES LIMITED 
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The Star Sapphire car is powered 
by a Bristol Siddeley 4-litre engine. Com- 
bining great power with exceptional quiet- 
ness and luxurious comfort, the new Star 
Sapphire has a top speed of over 100 mph 
and an outstanding all-round performance. 
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The Bristo! Siddeley Gamma rocket 
motor powers the Saunders-Roe Black 
Knight—Britain’s highly successful space 
research vehicle. The Gamma delivers 
19,000-lb thrust at altitude for a dry weight 
of only 700 Ib—sends Black Knight 500 
miles up into space. 
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.. AND THIS 


The Bristoi Siddeley Marine Proteus 
powers the “Brave’’ class Royal Navy 
patrol boats, built by Vosper Ltd. Three 
Proteus deliver a total of 10,500 hp— 
give these 96-ft. boats a speed of over 50 
knots. 
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working pilot # 


The |FALPA delegate speaking on point source aids to the 
ICAO Special Meeting, Montreal, February 1959 


«+++ “lt is a most unfortunate time to have to be fiddling with a receiver. 
In order to tune in this type of station, you must switch off all of 
your other communications or else you will never pick up the 
Identification. One man in the cockpit is completely concerned with 
just one thing: tuning in the station - pressing his hands against his 
ears until he can identify it. The other man takes over the entire 
communications guard; continuously receiving clearances stepping 
the ship down, and also slowing it down; at the same time he is also 
operating a check list; this calls for conversation between himself 
and the other pilot if he can finish with his station identification. It 
is a very poor time to be distracted and pre-occupied with tuning a 
facility ... there are eight holding stacks and of these six are non- 
directiona) beacons and the other two are intersections of radials 
from VORs. Holding on an intersection of two radials, you will be in 
a pattern something like this - one minute on this leg, a one minute 
turn, one minute on this leg, another minute turn and you are back 
where you started. On your Symbolic Display you centre the needle 


tHe DECCA 


... but you always know where you are with 
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indicating the VOR radial from the left side; the VOR on the other 
side has a needle that is off-set, and as you approach the intersection, 
the needle on the other one will come into the centre—only at that 
one instant do you know exactly where you are. You then punch a 
stop watch and start a turn, using your directional Gyro and Turn 
Indicator—incidentally, you must hold your altitude with consider- 
able precision because there are people above and below you in the 
stack. As soon as you leave this point both needles will be at various 
positions on the face of the dials and extremely difficult to interpret. 
As you come back into your pattern, the needle on the left should 
centre itself. If it does not you have wind drift, and you have a 
minute in which to correct it and bring it back into the centre. 
‘1S PICTORIAL PRESENTATION DESIRABLE I would say that it most definitely 
is. There is only one instant in this four minute pattern when you 
know exactly where you are, and that is only if within that minute 
you have been able to re-align yourself’... 


THE DECCA NAVIGATOR 
COMPANY LIMITED 
LONDON 
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Air Transport... . 


subsidiary, but hopes to make them all, except Jersey Airlines 
and Cambrian Airways, profitable in the long run. The results 
of subsidiary companies should be shown separately, and in 
detail, in the annual reports, says the committee. 


B.E.A., the report suggests, should be improving its aircraft 
utilization rate and should be able to get operating costs 
down. In passenger load factor and output per employee—the 


other two criteria considered—B.E.A. results were reasonable. 
B.O.A.C. load factors were satisfactory, but utilization has not 
been good and output per employee and operating costs have 
been adversely affected by the employment of some 3,000 more 
engineers than necessiry at London Airport. 

One of B.E.A.’s problems, which received particular attention 
by the committee, is that of the services to the Scottish High- 
lands and Islands and to the Isle of Man, which cannot be 
justified on commercial grounds but which are undertaken as a 
social service. Provision for this loss should, the committee 
States, cease to be absorbed in the accounts of B.E.A. but 
should be made in the annual estimates of the appropriate 
departments. 

Having looked into IATA’s fare-fixing activities, the com- 
mittee describes as “ quite lunatic” the arrangement whereby 
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complete unanimity is required for new fares to be agreed. 
Both Corporations “deserve credit” for advocating cheaper 
travel although they do not always agree on fares policy. 
The committee remains silent on B.E.A.’s policy of entering 
into pooling arrangements with most competitors. 

Some of the strongest criticism in the report is levelled at 
the functioning of the inter-departmental Transport Aircraft 
Requirements Committee, which, in the past at least, has failed 
properly to fulfil its task of co-ordinating military and civil 
demands for new aircraft and to make plans for new British 
aircraft of all kinds. Some recent improvement is noted. 

Also criticized is the extent to which the Minister of 
Transport and Civil Aviation has assumed non-statutory 
powers, to a degree far in excess of.that envisaged by the 


statutes setting up B.E.A. and B.O.A.C. Relations between 
the Corporations and the Minister are, nevertheless, both 
“warm and mutual.” More co-operation between the two 


Corporations might be possible in future, but there was no 
immediately obvious case for merging departments, or the 
entire Corporations. 
The report, whieh runs to some 450 pages, includes much 
interesting factual material—-which cannot be summarized here 
in the form of appendices, in addition to the transcript of 


North 


HE statistics for IATA carriers on the North Atlantic for the 
second quarter of 1959 are tabulated here. The previou 
table in this series appeared in THE AEROPLANE AND 
ASTRONAUTICS for May 22, 1959. As we noted last week, the 
statistics show that passenger traffic increased by 12.5% over 
the same quarter of 1958, indicating that the rate of growth has 
now returned approximately to “normal” after the 1958 
recession. The quarter was notable for the increase in freight 
by nearly 50 Also indicative of the growing interest in 
freight was the increase in all-freight services from 468 to 614. 
Another striking figure in the quarterly result is the percent- 
age of tourist-class travellers, which dwindled to an all-time low 
of 4.5% of the total traffic. At the same time, economy class 
increased to a record 73.5%. A diagram below shows the way 
in which the quarterly passenger totals have been divided 
between the three main classes (first-class includes de luxe), 
since the first quarter of 1958. 
Economy class travel was introduced in the second quarter of 
1958, since when this class has gained a wide measure of support 
at the expense of tourist class. One hidden factor influencing 


Atlantic Traflie Trends 


these statistics, however, is the fact that several airlines no 
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the evidence presented verbally by the Corporations, the 
M.T.C.A., the M.o.S., the Treasury and the A.R.B. 
2nd Quarter, 1959 
East- West- °., Change 
bound bound Total 1958 
Scheduled flights 4,137 4,112 8,249 —4,3 
Seats offered 281,523 278,059 559,582 $1.2 
Revenue pass. 
First 46,199 36,608 82,807 — 
Tourist 9,713 7,374 17,087 _ 
Economy 164,223 113,436 277,659 — 
Total 220,135 157,418 377,553 +12.5 
Pass. load factor, ",, 76.1 56.6 67.5 + 68 
Freight, kg. 3,999,617 | 3,730,640 | 7,730,257 + 49.8 
Mail, kg. 1,627,680 | 1,255,189 | 2,882,869 + 20.0 


longer offer tourist class at all. Throughout the period, first- 
class traffic has remained a fairly constant proportion of the 
total; during the winter months, when holiday travel is at its 
lowest, this class can be seen to become relatively more 
important. 

Other results on the North Atlantic since the beginning of 


1957 are plotted on the three curves reproduced here. They 
will be extended and reprinted each quarter. 
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toy of the great advantages we have as a nation interested 
in space-research is that we already possess, as part of our 
military programme, a large rocket vehicle of outstanding per- 
formance. This is the de Havilland Blue Streak LRBM, 
examples of which are expected to be tested next year over 
the extended Woomera range. 

Although structural specimens of the 70-ft.-long 10-ft.-dia- 
meter missile have been apparent in the test towers of de 
Havilland factories at Hatfield for some time, little information 
about it was available until the presentation last week at the 
Commonwealth Spaceflight Symposium of a paper by Mr. 
G. K. C. Pardoe, chief co-ordinator (ballistic missiles), of de 
Havilland Propellers. Despite security restrictions on the per- 
formance of the basic missile, Mr. Pardoe has been able to 
pack into his paper a good deal of pertinent information about 
the prospects of Blue Streak as a vehicle for satellite launching, 
including a number of ingenious solutions concerning the design 
of upper staging. 


Aims and Facilities 


Before dealing with the engineering problems, Mr. Pardoe 
stresses that the attraction of space-research lies not only in 
the field of geophysics but in direct commercial applications 
which are already in sight. The 24-hr. satellite is a well-quoted 
example of direct application to telecommunications; but this 
is by no means the only solution to this particular problem, as 
a pattern of satellites revolving closer to the Earth might well 
be superior. 

It must surely be regarded as important, he says, that a nation 


such as our own is kept acquainted with the knowledge of 


how to move in new regions. It might well be that some 
fundamental military applications of space-flight will become 
apparent; already (in America) consideration is being given to 
projects dealing with surveillance, reconnaissance and com- 
munications. There is an obvious desirability of knowing at 
least how to project equipment into space in this respect. 

The British Commonwealth has a tremendous advantage in 
its terrestrial coverage. In addition to the launching sites 
already under construction at Woomera, there were several 
desirable places at which space vehicle launching sites could 
be established with advantage. Commonwealth territory can, 
and does, provide unique facilities for tracking. The radio- 
eg at Jodrell Bank is an important United Kingdom 
acility. 

An important base has been established at Singapore which 
already provides valuable tracking information and, of course, 
in Australia, too, equipment has been set up to play an impor- 
tant part in space exploration. Britain and Australia are 
already busily engaged in the construction of the Blue Streak 
ballistic missile system and its associated testing and launching 
sites, and in Canada there is a large amount of experience 
with guided missiles and aircraft. 

We have then the nucleus of the required effort firmly estab- 
lished within this group of nations, with the potentiality to 
expand this in many directions, as required. 


Adapting the Vehicle 
Arguments for using as much existing equipment and 
facilities as possible brings Mr. Pardoe to his central theme, 
that of adapting Blue Streak as a satellite launcher. It is fully 


Three possible methods of adapting the Blue Streak as a 
satellite launcher, with (left to right) a solid rocket 2nd stage; 
an orthodox Black Knight 2nd stage ; and a re designed Black 
Knight upper stage with same engine unit but « doughnut” 
tank system. Latter vehicle could be used alone or with 
addition of a third solid stage to orbit at greater distances. 


Key.—1. Nose cone (jettisoned at first-stage cut-off); 2. Two attitude 
correctors and spin sta*ilizers ; 3. Dual satellite pack : 4. Launch rails; 
5. Nose cone (jettisoned at first-stage cut-off) ; 6. Payload (volume 33°5 cu. ft.) ; 
7. Separation line (springs or gas jets); 8. Basic Black Knight ; 9. Add tional 
pressurized H.T.P. equipment (provides contro! during separation and 
coasting periods); 10. Fairing and support structure (replacing existing fins 
and pods); 11. Payload; 12. 3rd stage solid rocket ; 13. “Doughnut” tank ; 
14. Black Knight engine bay. 


ee Me es ho, 7 “ey 
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as a Satellite Launcher 


SEPTEMBER 4, 1959 


Streak 


appreciated, he said, that the greatest concentration of energy 
should be incorporated in the upper stages and that an optimum 
design would make use of exotic high-energy propellents: thus, 
in considering contemporary equipment, we are not presenting 
a case for the best overall performance. 

Aiming at simplicity in the first example, let us consider 
what might be achieved by the addition of a simple solid 
second stage to Blue Streak. The second stage is formed by 
a twin solid rocket propulsion unit, each of the rockets being 
based on an existing design. 

Instead of the more orthodox location of the payload at the 
head of the propulsion unit, one might divide the payload 
into two canisters located in the manner shown, indexed with 
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the twin motors. This gives convenient packaging of the second 
Stage and payload, and a more compact configuration. Clearly, 
alternative payload locations are possible. 

It can be seen that a light fairing is suggested, stretching 
from the front over the second stage and payload. This fairing 
is incorporated to reduce drag in the early ascent phase and 
reduce kinetic heating input to the forward equipment. On 
leaving the atmosphere, or on completion of first-stage burning, 
the fairing may be jettisoned by the compressed-air or H.T.P. 
unit shown diagrammatically at the front end of the fairing. 
In either case the unit gives a small lateral force sufficient to 
pivot the fairing on the rear outer edge, away from the then 
exposed second stage. 

Between the second stage and the front tank section of the 
first stage, a bay is shown which will house an inertial guidance 
system. The capabilities of this simple two-stage vehicle are 
strictly limited to close-orbit satellites, and the guidance 
developed for a military réle should be more than adequate 
to control the first-stage flight. 

With the simple second stage, terminal guidance would be 
rather difficult to incorporate. It is suggested that differential 
deflection of the rocket motor venturis would provide an appro- 
priate rate of rotation of the second stage, thus stabilizing 
it during its burning time. Therefore, to achieve the necessary 
accuracy of the payload in orbit, reliance will have to be placed 
entirely on the accuracy of the first-stage guidance system 

There is nothing new or clever about this proposal for a 
solid upper stage. The most important feature would be its 
early availability. If it is assumed that the total weight of the 
second stage and payload is of the order of 8,000 Ib., then a 
suitable velocity increment from the motors could be obtained 
with an overall payload of about 1,000 Ib. 

One can, therefore, conclude that the existing Blue Streak 
missile, with virtually no mechanical or system changes, together 
with an extremely simple second stage, is capable of placing 
a payload of some 1,000 Ib. in a 300-mile circular orbit 

It would not, however, be sensible to embark on a com- 
prehensive space programme based on the limited potential 
of a solid stage alone. 

Black Knight 

Staying on the theme of availability, thoughts immediately 
turn to the use of the R.A.E. test-vehicle, Black Knight, as a 
possible second stage for Blue Streak. An accompanying 
illustration shows how this combination ntight look when used 
as a two-stage vehicle with a nominal payload. 

Black Knight has a quadruple chamber rocket system, using 
H.T.P. and kerosene as propellents. Each of the four chambers 
produces 4,000-Ib. thrust at take-off, giving a combined take-off 
thrust of 16,000 Ib., and this total thrust rises to over 18,000 Ib. 
outside the atmosphere. 

Normally the length of Black Knight is some 35 ft., and its 
maximum diameter is 3 ft. The distribution of the propellent 
tankage is with the H.T.P. to the rear and the kerosene forward, 
with a small bay containing pipe-work, reducing valves, etc., 
in between the two tanks. Guidance and control equipment is 
located in a short bay in the forward end of the kerosene tank, 
in the front of which the various types of payload can be 
installed. 

It has been suggested that this payload could be about 
1,000 Ib. This load is well within the capabilities of Blue 
Streak, and the combination looks quite attractive. Its main 
merit, of course, is that the second stage already exists 

The long, thin, structure of Black Knight sitting on top of 
Blue Streak will dictate careful investigations into the design 


Black Knight, re-modelied 
with a “doughnut” tank, 


but retaining the same 

four-chamber engine unit, 

would become Blue 

Streak’s second stage. The 

satellite payload is placed 
on top. 
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Mr. G. K. C. Pardoe demonstrates a model of the Blue 

Streak in the guise of a satellite launcher. In the background 

can be seen the redesigned Black Knight second stage, 
which fits inside the vehicle's extended nose. 


of the adaptor between the two stages, and obviously new 
dynamic bending loads are produced on the forward tank 
section of Blue Streak, which may or may not demand some 
structural changes. The long, thin, combination will produce 
different flexural characteristics of the complete vehicle during 
first-stage burning, which in turn will reflect some changes 
in the autopilot system. Although the moment of inertia is 
higher with the second stage and payload in place, larger excur- 
sion angles of the first-stage motors may well be involved in 
certain wind shear conditions during flight through the 
atmosphere. 

The use of a liquid propellent in the second stage poses the 
problem of in-flight ignition, not only after separation at the 
end of burning of the first stage, but also for interrupted burn- 
ing during second-stage propulsion which is almost certainly 
required. Fortunately, H.T.P. (used with a catalyst) and 
kerosene should provide comparatively trouble-free ignition. 

At the present stage, when we may be about to embark 
on serious space vehicle production, it is obviously essential 
to consider the largest and most efficient second and third 
stages which could be carried aloft by Blue Streak. In this 
respect improvements over the basic Black Knight should be 
investigated, since in its present form, this vehicle is much 
smaller and lighter than the take-off boost potential of Blue 
Streak. Whilst there is great merit in the availability and 
reliability of Black Knight it does fall short of the ideal size 
and thrust characteristics in relation to the main stage. 


Redesigned Tanks 

There exists, however, a very attractive alternative whereby 
the best of both worlds might be combined: the focal point 
of a requirement for a good second stage is'an accurate and 
reliable propulsion and control system. The complete pro- 
pulsion bay of Black Knight is an extremely well-engineered 
piece of equipment; it is suggested, therefore, that this bay 
should be taken complete and used in association with a modi- 
fied tankage. Such a deviation from the basic Black Knight 
would incur the minimum risk of development trouble, since 
a change of tankage shape need not be critical. ; 

Mr, Pardoe’s paper shows a solution on these lines. Two 
hemispherical tank domes are placed end-to-end, their separa- 
tion by a parallel section of tank being determined by the 
limiting volume (and therefore weight) which can be lifted 
by Blue Streak. The same maximum diameter as Blue Streak 
is thus produced in the second stage; and on consideration of 
the division of volume within the tankage of the second stage 
to allow for the H.T.P./kerosene burning ratio, it is suggested 
that the more orthodox lateral separation diaphragm could 
well be replaced by a longitudinal cylindrical type diaphragm. 
The kerosene, being the smaller volume, could be contained 
within this central tube, and the H.T.P. could be in the outer 
torroidal container. 

This layout has been lightly referred to as a “ doughnut” 
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configuration. A higher pressure would obviously have to be 

maintained in the kerosene tank than that in the H.T.P. tank, to 

avoid compressive stresses on the central tube, but the pressures 

in a tanks are comparatively small and this should present no 


Some care will have to be taken in the design of the attach- 
ments of the ends of the kerosene tank to the domes of the 
H.T.P. tank to allow for appropriate flexibility. It is suggested 
that the rear end of this kerosene tank could be made to the 
3-ft. diameter of the Black Knight propulsion bay, and the axial 
loading between the propulsion bay and the forward bay lead- 
ing to the payload could be effected through this kerosene tank 
wall, assisted by pressurization of the H.T.P. tank. 

Looking at this second stage in relation to the overall con- 
Speneen, a transition bay has been shown in front of the 
Blue Streak tank. This bay could contain an inertial guidance 
system, as well as encompassing the Black Knight propulsion 
bay, as shown. This transition or guidance bay could be pro- 
jected forwards so that attachment to the second stage would 

immediately behind the outer edges of the second-stage 
maximum diameter of the tankage. 

To minimize kinetic heating input to the H.T.P. tank, the 
forward fairing leading back from the payload could be brought 
to a slightly larger diameter than the second-stage tank domes 
and a double-wall insulation thereby provided. This forward 
fairing, encompassing the payload as well, could be a very 
light fairing and separated (after leaving the atmosphere) in 
the same manner as that for the simple solid stage fairing. 

Behind the rear dome of the second-stage tank, and around 
the outside of the Black Knight propulsion bay, there is 
obviously plenty of volume where the second-stage control 
equipment and even some guidance equipment could be 
located. Small ancillary rockets would be required in the 
second stage, for reasons discussed later, and these too could 
be located in the space. 

This equipment would be exposed after main stage separa- 
tion, but would be protected from kinetic heating and 
aerodynamic loading during the ascent nhase through the atmo- 
sphere. The maximum amount of structural weight would, 
therefore, be left behind with the first stage. 

Ahead of the front dome of the second-stage tankage, space 
could either be left for further equipment—or there could be 
a direct adaptor attached either to a third stage or directly 
to the payload. Only a two-stage propulsion vehicle is shown 
in the illustration, and a nominal payload is shown attached 
directly to the front of the second stage. 

From an overall configuration viewpoint, such a modified 
tankage for the second stage could well be lighter than a longer 
structure and the compact shape could easily be blended in 
with the Blue Streak vehicle: there would also be good design 
flexibility when fitting payload configurations on the front. 
The thrust-to-weight ratio at the beginning of second stage 
ignition could be 0.8, or even substantially lower in certain 
circumstances, and so with the 18.000-lb. thrust available in 
vacuo at the beginning of second-stage ignition, this could 
mean a second stage of some 22,000 Ib. in weight. 

Taking. for example, a nominal 300-mile circular orbit, cal- 
culations based on the increased tankage indicate that a payload 
mass of some 2,000 Ib. could be expected. This represents 
a substantial improvement over the 1,000 Ib. suggested for the 
conventional Black Knight combination and it may well be 
that the added development work necessary to make and prove 
the different tankage, compared with the Black Knight vehicle, 
would be justified. It should be borne in mind, too, that the 
manufacturing technique of this new tankage would be based 
very closely on experience with Blue Streak. 


Problems of Zero-g 

There are further features of this “ doughnut” configuration 
which are worth briefly reviewing. During second-stage phase 
a problem exists under zero acceleration conditions (during 
a coast period) whereby the liquids of the propellents gradually 
separate into a froth-like composition, due to the absence of 
anv local gravity. 

This dissociation of particles of the fluids starts very shortly 
after zero-g is established. Obviously, this poses a considerable 
problem when the propulsion system needs to be ignited after 
the coasting phase, since there are no liquids—only froth—to 
feed the pumps. 

One of the obvious ways to overcome this is to provide a 
subsidiary solid rocket acceleration facility for a short period 
before the engines need to be ignited. But there is evidence 
to show that quite a substantial acceleration needs to be main- 
tained for a comparatively long time in order to regenerate 
sufficient liquids within the tankage to start up the pumps 
ready for the next stage of burning. 

Small solid propellent rockets could be used for this, but 
the presence of a tank of H.T.P. is rather tempting when one 
considers that extremely reliable and efficient small-thrust 
rocket power can be obtained by passing H.T.P. over a catalyst 


Structural specimens of the de Havilland Propellers’ Blue Streak 
L.R.B.M. deployed below the test towers at Hatfield. 


through a simple nozzle. Pulsed operation of these nozzles 
(each of, say, some 40 to 80 Ib. thrust) could first be used 
to effect a separation of the upper stages from the second stage, 
and at a later time could be used for providing the small 
acceleration phase necessary to regenerate the propellents in 
liquid form, ready for the start of delayed ignition. 

Properly phased, a continuous acceleration period could be 
produced between thé first-stage thrust cut-off, bridging the gap 
between this and the beginning of ignition of the second stage 
after separation has been achieved. By this means minimum 
risk of cavitation on the second-stage turbopump system would 
be involved. 

During coasting, economically it may be desirable to adjust 
the attitude of the rocket so that the rear end (or front end, 
for that matter) faces the Sun, thus minimizing radiation heat 
input to the propellent tanks. This could be achieved either 
by selected use of the small H.T.P. rockets discussed earlier, 
or probably more sensibly by the introduction of a further 
set of very low thrust H.T.P. rockets located around the second 
stage. Pulse operation of these in relation to the space gyro 
— of the second stage would give the required attitude 
control. 

A second-stage antenna could also be housed around the 
Black Knight propulsion bay, together with a miscellaneous 
array of instrumentation, telemetry equipment, command and 
destruct break-up receivers, etc., which inevitably accompanies 
a ballistic vehicle of this nature. Finally, there would be space 
in this region for the electrical power system for the second 
stage: this again could be the basic Black Knight system. 

Looking ahead a little further, should it be necessary or 
desirable to fit a significant third propulsion stage, in order 
to project a smaller payload deeper into space, then it would 
seem comparatively simple to fit such a stage on to the top of 
this “doughnut” Black Knight second stage. Again, this 
arrangement is shown in the diagram, where a simple solid 
rocket third stage is arbitrarily taken for convenience. 

Other than stating that even larger payloads and performance 
could be gained by designing an optimum second stage, no 
further detailed consideration to these more advanced concepts 
will be given here. The point is made, therefore, that the 
payloads discussed are by no means the limit; something of 
the order of just over a ton may well be the maximum 
capacity of Blue Streak as a first stage. 

Deliberately, littke mention has been made in detail in this 
paper of the satellite or payload itself. The Government have 
initiated design studies on the form this payload might take. 
This work is being carried out largely by Government Estab- 
lishments and Universities throughout the country with, it is 
hoped, appropriate consultatian with industrial experts. 

Given the advantage of single-mindedness of purpose, con- 
cludes Mr. Pardoe, a British team could produce a worthwhile 
and reliable vehicle of which the British Commonwealth could 
be proud. 
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THINK of the price of it... 


(as if you wouldn’t) 


Think of the cost of a 47-seat jet-prop airliner. Make it a really up-to-the- 
minute job . . . long-life fuselage pressurized for passenger comfort . . . quickly 
adaptable for freight carrying. 

Give it the penny-farthing-per-passenger-mile economy of two airline-proved 
Rolls-Royce Darts. Specify unbeatable small-airfield performance without 
sacrificing passenger appeal. 

Add up all the benefits : take away a large part of the ‘price you first thought 
of : and you must have the economical low cost 
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THE AEROPLANE 
and ASTRONAUTICS 


Taking as his theme * Britain’s Place in Inter- 
— planetary Exploration,” Mr. John E. Allen, head 
of the Aerodynamics, Projects and Assessment 


Department, A. V. Roe and Co., Ltd., examines 


COMMONWEALTH 
SYMPOSIUM ... 


in his paper the problems of laying down a space- 


programme 


Shaping the Programme 


EVERAL choices are open to us, says Mr. Allen, depending 

on the money we feel we can afford. and also to a large 
extent on the care with which we organize our efforts, and on 
the imagination we display in making the best of our talents 
One possibility, which we have already rejected, would be to 
stay out completely. Alternatively, we might adopt a modest 
minor plan by continuing theoretical and imaginative writings, 
analysing the flights of others snace vehicles and making instru- 
ments to be carried in other people’s rockets; we might, how- 
ever, embark on a major programme in which we make, and 
fly, our own space vehicles. Md®y believe that this is the 
only course which will enable us to keep in step with modern 
technology. Then, eventually, we should be able to play a 
full part in interplanetary exploration, contributing to it the 
knowledge of our scientists and the skill of our engineers, 
and gaining thereby valuable returns in technique and ullti- 
mately in scientifically fruitful enterprises. 

Such a major programme is not on the books at the moment. 
The reasons are well known: cost, manpower, incentives, and 
lack of progress in some associated areas of technology. We 
have been standing at the edge of this barrier for too long 
with no means of bridging it. Mr. Allen’s aim is to attempt 
to design the missing bridge 

He is sure there are many possible designs and the one that 
is eventually built will look very different from his proposed 
design, for it will embrace ideas and structures proposed by 
many others. 

There are many ways of approaching a possible 10-20-yea 
space programme for the Commonwealth. For example, one 
could seek objectives embracing commercial or economic 
utility, military requirements, or prestige ventures This 
approach is not likely to be fruitful, because these objectives 
are not sufficiently well defined at the moment, though perhaps 
in two years’ time they may be, and because of this neither 
decisive military requirements nor commercial projects can be 
assessed. 

The approach will therefore have to be different. Mr. Allen's 
assumption is from the outset that we do decide to embark 
on a complete but necessarily restricted programme, for the 
simple reason that Britain lives very much by designing and 
making ingenious devices needed for complex engineering and 
scientific enterprises, and space flight is one such outlet very 
closely related to much work already in hand. 


Hypersonics 
In order to demonstrate this approach, Mr. Allen selected 
a hypothetical high-speed aircraft which he said had a per- 
formance of particular interest to the Commonwealth. _ Its 
specification would be as follows: range, 12,000 miles: crew, 2: 


cruising speed, Mach 9.0 (approximately 6,000 m.p.h.); propul- 
sion, external combustion ramjets; payload, 6,000 Ib. 

There have been many projects for aircraft to fly half-way 
round the World—presumably the “ultimate aeroplane” 
including those of Sanger (1933), Dornberger (1955), and the 
work in the United States on Dyna-Soar, which may well 
represent the first practical engineering steps towards a solu- 
tion. Mr. M. B. Morgan, in a recent discussion at the 
R.Ae.S., suggested that the 12,000-mile freight and passenger 
aircraft might appear some decades hence using some of the 
techniques learnt in getting spaceships up and down through 
the Earth’s atmosphere. This, then, is an interesting project 
to consider for the present purpose. 

The development steps envisaged were broadly these: 1, a 
research aircraft; photographic or radar fteconnaissance; 
3, delivery of important freight en route by an automatic, 
winged, slip vehicle; 4, high-speed transport for key personnel 
(6-8 persons): 5, launcher of satellites or other space craft; and 
6. a larger vehicle with increased capacity for passengers and 
freight. 


bs 


Mr. H. R. Watson, 


director of 
Armstrong Whitworths, holds a model of 
the A.W.A. satellite vehicle which represents 


technical 


British design thinking on manned 
hypersonic flight. 


latest 


The status of such a project is, of course, highly speculative 
now as we grope our way towards supersonic transports 
(Mach 3.0). It may be that this type of vehicle may never 
mature, or, if it does, it may fall by the wayside like the 
airship. ; 

In retrospect, the drive for improvement in aeronautics has 
been largely stimulated by the simple concept of ever-increasing 
speed. Mr. Allen has always been a little sceptical of the 
eventual wisdom of this approach, bearing in mfnd that safety 
and economics are ultimate arbiters of many aeronautical 
trends. He would not like his proposal to be taken out of its 
context: it is merely an illustration of a possible trend closely 
related to certain astronautical developments. 

It follows from this tentative discussion that sooner or later 
the Aircraft Industry must decide on the balance of its efforts 


Model of the rocket-powered ‘antipodal’’ bomber, first 
conceived by Eugen Sanger in 1933, and the subject of 
intensive design studies in Germany as a potential weapon 
from 1937-1942. Object was to carry a man and bomb-load 
more than half-way round the World at near orbital speed. 
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THE AEROPLANE 
and ASTRONAUTICS 


involving a whole range of radically different vehicles which 
are already, or will soon be, technically feasible. The list 
includes helicopters, subsonic economy transports, jet trans- 
ports, manned military aircraft, guided missiles, and spacecraft. 


Growth Potential 

In Mr. Allen's long and stimulating paper (the full text runs 
to 23,000 words), there are many points of general interest. A 
brief analysis, for example, is given of the beginnings of other 
technological revolutions in this century, namely, the growth 
of aeronautics, the coming of atomic energy, and the develop- 
ment of the guided weapons industry. Comparisons are made 
from these examples to the present stimulating period, in which 
space-flight is slowly but surely entering our scientific and 
industrial lift. An attempt is also made to visualize the effects 
of a full space programme on Commonwealth science and 
industry as a whole. His conclusion is that, providing it is 
planned carefully, space flight can be taken in our stride along- 
side all our other programmes, eventually providing not only 
data but helpful stimuli to many related areas of research with 
fruitful commercial developments. 


Other Astronautical Papers 


At the 9th Congress of the International Astronautical Fede- 
ration in Amsterdam last year, members of the U.S. Select 
Committee on Astronautics and Space Exploration interviewed 
many foreign scientists and engineers to obtain their views on 
collaboration in space-research. The results of this survey 
have now been published in a staff reportt which concludes 
that “a highly competent, friendly, and critically needed source 
of scientific manpower is available outside the United States.” 

“There appears to be a real desire among key British 
officials,” the report continues, “to work co-operatively with 
the United States and develop particular British specialities 
as partnership ventures. It was suggested, for example, that 
the United Kingdom could build remote control probe vehicles 
for Moon or Mars shots while the United States continued to 
develop the main boosters. . . .” 

Soft-landing instruments on the Moon has been the subject 
of a pilot study by a small group of the B.I.S., who envisage 
the use of rocket-braking in conjunction with a radio-altimeter 
(THe AEROPLANE AND ASTRONAUTICS, May 8, 1959, p. 553). 
The paper by Mr. Dennis S. Carton (The College of Aero- 
nautics, Cranfield) concentrates on the propulsion side of the 
problem, and concludes that, very approximately, 1,000 Ib. of 
Earth launching vehicle mass are needed for each pound 
required by the Moon-landing vehicle. A large part of the 
paper is devoted to outlining an optimization procedure that 
will ensure that thrust levels, and other propulsion parameters, 
do in fact result in a minimum landing vehicle. 

The study has not been limited to solid propellents. Liquids 
having good storage properties are considered, hydrogen 
peroxide/hydrazine being an example of a self-igniting pair. 

Both collision course and grazing ellipse landing techniques 
employing terminal rocket braking are examined in detail; the 
former requires less rigorous attitude control and is less 
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demanding on propulsion. A thorough mathematical appendix 
is included and as the first known paper on the subject, it is 
all the more praiseworthy. 

It is quite impossible in the space available to deal at length 
with the many other important contributions to this unique 
symposium. Dr. A. P. Willmore of University College, London, 
produced an excellent paper on “ Satellite tracking by optical 
methods ” in which two techniques of precise orbital observa- 
tion of Earth satellites were proposed, one photographic and 
the other photoelectric. The results of such observations are 
of substantial value in geodesy. 

The feasibility of using thermal fission rockets for launching 
space-vehicles was considered by Dr. O. H. Wyatt of the 
Hawker Siddeley Nuclear Power Company. The gain of 
specific impulse from choosing a low molecular weight pro- 
pellent must be balanced against the greater reactor and fuel 
storage weights. Reactor sizes, using uranium 235 or plutonium 
239 fuel and graphite or beryllia moderator, have been calcu- 
lated at various voidages,* as have the weights of several 
hypothetical reactors. Graphs show the equivalent cut-off 
velocity and range against all up weight for nil and 20.000 Ib. 
gross payloads. In conclusion, a comparison with present and 
future chemical propellents illustrates the superior performance 
of nuclear rockets for all-up weights exceeding 100,000 Ib. 

In his paper on “ Heating problems of entry into planetary 
atmospheres,” Dr. D. J. Shapland, head of Avro’s Aerophysics 
Group, outlined the basis of the problem by considering typical 
re-entry trajectories for bellistic and winged vehicles. Aero- 
dynamic characteristics, shape, flight path and aerostatics of 
the atmosphere were considered in some detail; also, methods 
of dealing with the intense heating rates, suggestions being 
given for the design of manned and unmanned re-entry vehicles. 

In a companion paper, Dr. D. E. Bailey, head of the Avro 
Assessment Group, dealt with “ The Recovery of Earth satel- 
lites.” and described re-entry for winged vehicles. Mr. P. R. 
Wyke, head of the Chertsey Research and Development Group, 
A. V. Roe and Co., Ltd., discussed “ Space Navigation.” 

Commonwealth Facilities 

Woomera as a Satellite tracking and launching station was 
the theme of a contribution from the Australian Weapons 
Research Establishment, presented by Mr. H. J. Higgs, W.R.E. 
representative with the Ministry of Supply in London. Canadian 
research and industrial facilities were surveyed by Mr. E. 
Wall, Guided Missile Division, the de Havilland Aircraft of 
Canada. 

Messrs. S. K. Kumar and R. L. Macarthy sent a paper on 
behalf of the Indian Astronautical Society outlining research 
the group had conducted with small staged solid rockets in 
conjunction with the Indian Defence Department. Details were 
given of a three-stage rocket employing a fast-burning pro- 
pellent which would be capable of attaining a velocity of about 
25.000 ft./sec. after launching from a large plastic balloon 
above 40,000 ft. Calculations had shown that for a take-off 
weight of 1.000 Ib., the rocket could carry a payload of 5 Ib 
to an altitude of 3,000 miles. 


+ “International Co-operation in the Exploration of Space,”’ Staff Report 
of the Select Committee on Astronautics and Space Exploration, US. Printing 
Office. Washington, 1958. 


* Spaces for working fluid.” 


Hard Pads for Titan 


ORMATION of an Activation Division to act as integrating 

contractor for the operational Titan weapon system in the 
field was announced on June 21 by the Martin Company of 
Baltimore. Working under the direction of the U.S.A.F. 
Ballistic Missile Division, its primary function will be to ensure 
the weapon's operational readiness in accordance with Air 
Force schedules. Its immediate concern will be to administer 
and co-ordinate the work of various contractors engaged in the 
construction Of the Titan training facility at Vandenberg. 

Particulars of the Titan launch complex have recently been 
given by the Martin Company. A typical operational site will 
consist of three sunken cylinders, or “silos,” connected by 
servicing tunnels. The 90-ft. Titan will be stored in the main 
silo which extends approximately 165 ft. underground. One 
of the adjoining cylinders will contain electronic gear, a power 
unit, air conditioning and hydraulic equipment; and the other, 
rocket propellent. 

During launching, the control centre housing members of the 
launching crew will be the only occupied portion of the under- 
ground complex. When word for launching is given, concrete 
doors on the surface will slide open and the Titan will be 


elevated into the firing position on its blast-proof concrete 
launching pad. The missile is to be fired only minutes after 
the launching order is given. Some distance away, a radai 
tracking dome will also appear from underground. 


Pyramid Experiments 


A‘ interesting sidelight to the paper on the revolutionary 
“ pyramid” re-entry aircraft given at the Commonwealth 
Spaceflight Symposium is the fact that model experiments have 
been carried out by Armstrong Whitworths in free-flight as well 
as in wind-tunnels. Experiments began with balsa wood test 
models less. than 1 ft. span launched by means of an ingenious 
rubber catapult, and several successful flights have been 
achieved in this way (picture of model, page 93). 

Success depends entirely on the person adjusting the 
launching mechanism for if the model is not released at the 
correct angle, it will merely tumble and crash. 

Operation of the actual vehicle under re-entry conditions 
requires a configuration that creates high drag for slowing down 
in the upper atmosphere but at the same time gives adequate 
lift and stability on the landing approach. This the A.W.A. 
“ pyramid ” vehicle appears to give, due to the unique combina- 
tion of a pyramid-shaped upper structure and a delta planform. 
Landing speed of the full-scale vehicle would be about 85 
m.p.h. (that of the X-15 is about 185 m.p.h.). 
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Yes — we’ve heard of the Gnat Trainer 


—but what about... 


TRAINING FEATURES? 

Instruments and navigation aids to the latest 
operational standards. High performance — 
but docile handling qualities throughout its 
height and speed range. 


SPEED? 

The Folland Gnat Trainer has been specifically 
developed to demonstrate transonic behaviour to 
pupils in ease and safety, up to Mach.i.15. 


CLIMB? 
40,000 ft. in 7 minutes from start, ceiling 
over 50,000 ft. 


ENDURANCE & RANGE? 

A full hour’s training programme on internal 
fuel, maximum endurance nearly 3 hours, or 
Radius of Action over 500 nautical miles. 


MANUFACTURE? 

From conventiona! materials with simple jigs 
and tools. The Gnat Trainer, like the Mk.1., 
is very suitable for production under licence. 


DEVELOPMENT? 

The Trainer version of the Gnat Mk. 2 witha 
reheated engine will reach Mach. 1.5. in level 
flight and climb to 50,000 FT. IN 3 MINUTES. 


THE FOLLAND 


GNAT y 


TRAINER ly 
Interceptor and 
Ground Attack Light Fighter 


Ordered by the Royal Air Force 
Operational version ordered by the Indian, 
Finnish and Yugoslav Air Forces 


FOLLAND AIRCRAFT LIMITED - HAMBLE SOUTHAMPTON . HANTS. 
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ANNOUNCEMENT 


THE GOODYEAR TYRE AND RUBBER CO. (G.B.) LTD., 
in conjunction with ELECTRO-HYDRAULICS LTD., are 
pleased to announce a manufacturing agreement whereby 


CUO Nn 


Electro-Hydraulics are producing all Goodyear-designed wheel, 


200 


brake and associated hydraulic equipment formerly produced at 
Wallasey. 

Under the new arrangement Goodyear retains responsibility 
for design, modification and repair of all equipment save the 
hydraulic brake controls, for which Electro-Hydraulics will be 
the design authority and the supplier. 

Goodyear’s facilities at Wolverhampton and Hounslow are 
being expanded to provide increased sales and service in the 
U.K. and to further assist Goodyear’s world-wide field organi- 
sation with sales and service in the Export markets. 

Aero tyre production is not affected by the Agreement and will 
continue at the Wolverhampton Factory. 

This action is looked upon by Goodyear as a consolidation of 
their position in the Industry and by Electro-Hydraulics as an 
extension of their service, supplementing hydraulic systems and 
undercarriages with hydraulic brake controls. 
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A Servo-valve from Dowty 


NE of the key features of the control system of a modern 

guided missile or aircraft is the servo-valve. Its function 
is to position heavy loads with precision, as for example in 
drives for gimballed rocket engines, aerodynamic surfaces, and 
radar antennae. In industry, it has wide application in the 
computer control of machine tools. 

Wherever servo systems are required capable of fast response 
together with outputs above one horse-power, it is customary 
to employ hydraulics since the high torque-to-inertia ratio, 
obtainable with the hydraulic jack or motor, is superior to that 
of the electrical equivalent. At the same time, electrical 
signalling is essential for data transmission in control systems 
employing, as they do, the magnetic tape in the machine tool 
industry and the radio wave in the missile and aircraft fields. 

The function of the electro-hydraulic servo-valve is to 
control large output horse-powers delivered to a jack or motor, 
proportional to electrical input signals of only a few milliwatts. 

At Dowty Equipment Ltd., Cheltenham, production has 
started of a precision-built servo-valve which is being manu- 
factured under licence from Moog Servocontrols, Inc., of 
New York. The valve is the product of many years’ experience 
by Moog. 
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FLAPPER 


Various servo contro] valves have, of course, been produced 
in this country for many years but, depending as they do on 
the use of a torque motor, for some applications they lack 
sufficiently fast response. In the Moog valve, this deficiency is 
overcome by the use of a “ flapper” which is, in effect, the 
motor armature. 

The servo-valve consists of a polarized electrical force motor 
and two stages of hydraulic power amplification, as shown in 
the accompanying diagram. The motor armature or flapper 
passes through a tubular flexure pivot which also acts as a 
seal between the electro-magnetic and hydraulic sections. 

At the end opposite to the motor, the flapper passes between 
two nozzles, creating two variable orifices between the nozzle 
tips and the flapper. Pressure oil is supplied to these orifices 
through two fixed upstream orifices and the intermediate 
chamber pressures are vented to either end of the output stage 
spool. The spool is of conventional four-way design and is 
spring centred. Output flow from the valve, at a fixed valve 
pressure drop, is proportional to spool displacement. 

As a signal is applied to the motor, a force is developed upon 
the flapper, causing it to pivot and move between the nozzles. 
This motion causes one orifice to open as the other closes, 
resulting in a differential pressure between the nozzle chambers. 
The pressure difference, acting upon the nozzle projected 
areas, results in a feedback force upon the flapper to balance 
the motor force. The pressure differential also acts upon the 
second-stage spool, resulting in a displacement and, hence, out- 
put flow proportional to electrical signal input. 

True proportionality exists between spool position and the 
electrical input signal because of an exact force balance at 
the flapper. This balance is achieved through cancellation of the 
spring rate of the flexure tube pivot by the negative force 
gradient of the permanent magnet motor. 

This patented rate cancellation feature provides a stabilized 
hydraulic amplifier in which gain is independent of supply 
pressure variations. Further, dynamic response is enhanced since 
maximum spool velocity can be produced whenever flapper 
force unbalance exists. 


Manufacturing the Moog Valve 

Manufacture of these servo-valves requires a very high 
standard of precision engineering. At the Dowty works new 
test rooms have been built which. with their chequered blue 
and red composition flooring and cream-painted walls, have a 
distinctly clinical appearance. In these air-conditioned, tempera- 
ture-controlled rooms, assembly and testing of the Dowty Moog 
valves proceeds as an integral operation. 

First the straightness and roundness of bore and the clearance 
diameter of the spools are checked by means of air gauging. 
Underlap and overlap of spool and bushing is controlled in 
accordance with the customer's specification, and where 


load flow characteristic. 


Right, diagram of the 
Dowty Moog flow control 
valve with load pressure 


feedback. ‘J, 47 
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necessary parts are ground finished to an accuracy of 0.00005 to 
0.00007 in. using air gauge vernier setting. 

In an adjacent room, all parts used in the valve are ultra- 
sonically cleaned. The parts are then assembled on scrupulously 
clean Formica-topped benches which are completely enclosed 
except for a cowled section of transparent plastic in the front 
for the operator's hands. A light draught of air is continuously 
exhausting through the cowl as a means of dust exclusion. 

Testing goes on in stages throughout the assembly of the 
servo-valve. To keep the oil in the test circuit clean, it is 
constantly recycled through an elaborate system of 5-micron 
filters between the pump room and the adjacent assembly and 
test room where the servo-valves are bolted down on consoles. 

To reduce the risk of oil contamination a periodic count 
is taken on the basis of 50-millilitre samples, to ensure (1) 
that particles | to 25 microns across maximum dimensions 
do not exceed 40.000 particles in number, of which no more 
than 1,000 may be metallic particles of 10 to 25 microns in 
size; (2) that particles larger than 25 microns in size across 
maximum dimensions do not exceed 500 particles in number; 
and (3) that fibres larger than 500 microns in length do not 
exceed five particles in number. Each morning the hydraulic test 
circuit is run continuously for at least 30 minutes to clean the 
system prior to making the analysis. 

After this the servo-valves to be tested can be bolted down 
in position on the test consoles and checked in turn for flow 
rate, frequency response, resolution, linearity and hysteresis. 
Filters are included in the valve to minimize contamination. 

In the test procedure the first-stage amplifier is set up inde- 
pendent of the second stage of the valve, and between testing 
of the first and second stages a shake test and het and cold 
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temperature tests are accomplished on each unit. The shake 
test produces lateral forces of some 30 g and in the vertical 
plane 10g The final test is a frequency response test. 

All valves are tested in accordance with the particular instal- 
lation in service. Thus the mounting pad and holding down 
bolts must be faithfully reproduced during testing, for such 
is the accuracy demanded that the magnetic influence of the 
surrounding metal must be taken fully into account. 

Since Moog Servo Controls, Inc., began developing these 
valves in 1950, they have produced over 100,000 mostly for 
aircraft and missiles. Their current production rate exceeds 
15,000 valves per year. 

The large measure of experience Moog have acquired with 
servo-valves of this type—which is their sole occupation—was 
the deciding factor in Dowty taking up the licence for manu- 
facture in this country. To obtain the necessary manufacturing 
and test experience from scratch would have been exceedingly 
costly and time consuming. 

At Cheltenham the experimental stage was reached just over 
a year ago and production is now under way. The degree of 
precision demanded in this work is high and each valve requires 
individual attention, so that the man who carries out the 
assembly must also test and adjust the valve to the particular 
standard demanded by the specification. 

Because of these exacting requirements, the initial production 
rate is comparatively low, though Dowty’s expect soon to be 
producing 50 per month. With present factory facilities, the 
limit would be about 2,000 per year. 

A finished A.I.D.-approved servo-valve suitable for missile 
or aircraft application costs about £150, which reflects the 
rigorous manufacture and testing procedures involved. Similar 
valves for industrial application work out slightly cheaper. 


Gliding Notes 


by Dr. A. E. Slater 


E excellent custom of inviting 

foreign participants to fly in national 
gliding championships continues to 
spread. Philip Wills’ participation in 
the Dutch Championships has already 
been described in THe AFROPLANE AND 
ASTRONAUTICS: since then David Ince has 
flown in the French ones, Tony Goodhart 
in both the French and Italian Champ- 
ionships: and Martin Mulhall, of Dublin 
Gliding Club, who was in Elmira during 
the United States Championships, did the 
next best thing and crewed for one of 
the American competitors. ; 

David Ince. who took an Olympia 419 
to St. Yan. described his experience to the 
Kronfeld Club. The 22 French com- 
petitors all flew Breguet 901s, to facilitate 
choosing an international team for next 
year, and were not allowed radio, oxygen 
or artificial horizons. Tony Goodhart 
had the Fauvette (Breguet 905) which he 
has now bought—the Sth to be built: the 
Belgian gliding champion, M. Xhaet, had 
a German Ka-6: and the Italians brought 
their new two-seater Bonaventura, whose 
high speed and consequent wide turning 
circle was unsuited to the thermals which, 
Ince said, were extremely narrow most 
of the time. j 

The French marks for races were in 
proportion to speed, not the square of 
the speed as has been the recent custom; 
they also set race tasks which were fairly 
easy, sO as to avoid putting undue strain 
on their pilots. So on the first day’s 
task, a 100-km. out-and-return to Moulins 
and back, everyone succeeded except the 
Bonaventura, which nearly did. Next 
day, on a 100-km. triangle, Ince made his 
final glide through a downcurrent and 
undershot the finishing line, though he 
crossed the Loire which borders the 
aerodrome. 

On the third day Tony Goodhart. with 
the French pilots, Labar and Barbera, 
went east along the Jura. picked up a 
cu-nim,. and glided out from it along the 
Swiss frontier, Labar making the best 
flight of 229 km. Ince, who landed 
beside Lake Geneva, had much trouble 
convincing the Swiss authorities that he 


had come from the West, not the East. 
Next day produced a cu-nim overhead 
of St. Yan in which M. Weiss, of France, 
reached 12,000 ft., and Xhaet had an 
exciting time when his turn-and-slip 
packed up—his airspeed indicator went 
“round the clock” but the Ka-6 still 
held together in one piece. 

The classic flight to St. Auban, involv- 
ing the use of waves over the mountains 
along the east side of the Rhéne valley, 
was about to be set one day when the 
French changed their minds and 
cancelled it because the very strong wind 
might produce dangerous “rotors” in 
the wave regions; the risk is that accelera- 
tions in these rotors can break not only 
gliders*but human blood vessels, and are 
liable to shift their position suddenly, 
besides being not always marked by 
cloud. 

The contest finished with a “ fantastic ” 
task of a 300-km. triangle on a day when 
thermals went up to only 1,500 ft. above 
ground; the best pilot got just half-way 
round. In the whole contest Goodhart 
finished about 5th and Ince somewhat 
lower. 

* . 

NY GOODHART took his Fauvette 

(Breguet 905) to the Italian Cham- 
pionships after flying it in the French 
ones. Here, by contrast, a great 
variety of types were flown, and there 
was only one other foreigner, M. Marsat 
from France. The meeting was at Rieti, 
in the mountains north of Rome. and was, 
he says, most efficiently run. Aero-towed 
launches were done by Stinsons. 

Goodhart was the only pilot to com- 
plete the first day’s task, an out-and- 
return of 150 km. along the mountains. 
On the second day, with “ free distance ” 
announced, everyone went  south- 
eastwards along the Appennines—an 
anxiety-making route because few of the 
vallevs had any flat ground at the 
bottom: but although he was able to 
get down into a stubble field. a rock 
hidden in the stubble suddenly knocked 
four feet off one of the Fauvette’s wings. 
The authorities ruled that a competitor 


could not re-enter the contest with an 
entirely new wing, but a unanimous peti- 
tion by all the Italian pilots induced 
them to change their minds. 

However, on his next flight Tony 
Goodhart emerged from a cu-nim to see 
a complete cloud cover below, presum- 
ably stuffed with mountains; he avoided 
them by going east but had to land in 
rough country which put the Fauvette 
out of action for the rest of the meeting. 
By then he had scored a total of 1.730 
points, enough to put him in 17th place 
among the 24 competitors. Leonardo 
Brigliadori became Italian champion with 
4,760 points earned with a Urendo. 
Second was G. Silva with a Canguro, and 
third G. Ferrari with a Skylark. 

* - 


N° British visitor took part in the 
German Championships, though one 
had been invited. The 34 entries included 
one from Buenos Aires. Ernst-Giinther 
Haase, who became World Champion in 
Poland last year, won the Open Class 
with his HKS3, earning 3,579 points. 
After him came W. Kunz with a Mii 22. 
3,180 points; R. Spanig; R. Kunz, and 
in 5th place among the 13 entries, R. 
Lindner, flying the new plastics sailplane 
Phoenix, with 2,282 points. He brought 
it from Nabern, Teck. 

Heinz Huth was winner among 21 
Standard Class entries, 16 of whom, like 
him, flew the Ka-6 type, which won the 
international ostiv prize last year for the 
best Standard Class machine. The con- 
test was held at Forchheim, near 
Karlsruhe, but this does not mean that 
next year’s World Championships will be 
held there; a more likely site is near 
Coblenz, but it has not yet been settled. 

Final seeding for the British team in 
the World Championships has resulted in 
a list of six pilots who are (alpha- 
betically): A. J. Deane-Drummond, 
H. C. N. Goodhart, G. A. J. Goodhart. 
D. H. G. Ince, G. H. Stephenson and 
J. S. Williamson. 

The fatal accident to Wolf Hirth, whose 
obituary notice appeared in THE AFRo- 
PLANE AND ASTRONAUTICS on August 21, 
has been revealed as due to his having 
had a heart attack while flying at Lo-150; 
it was his second flight that dy. and he 
had already been in the air 10 minutes. 
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AIRCRAFT EQUIPMENT 


GROUND EQUIPMENT 
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Automatic landing, 

Leader cables 

and the S.B.A.C. | 
display 1959 | 
On Stand No. 200 in the static exhibition, Murphy 

Radio Limited will display among their range of 


aircraft equipment, the complete leader cable 
installations both ground and air. 


Rats ts 


The leader cable receiver provides accurate azimuth 
information which is fed to the auto-pilot during the 
critical stages of an automatic landing. At the same 
time, information is provided by a frequency 
modulated altimeter to give equally accurate 

altitude guidance. The auto-pilot installation, in 
addition to accepting this information, provides 
automatic throttle control throughout the entire 
procedure, including both ‘flare-out’ and ‘throttles-off’. 


Comprehensive monitoring is provided in the aircraft 
for checking the overall system tc allow for 
‘break-off’ should it become necessary at any time. 
Thus for the first time ever a system has been 

devised which will enable aircraft to landin 
“‘zero-zero”’ conditions. Furthermore, it is possible 
that leader cable guidance may be arranged so that 
the aircraft can use the system to taxi to the 
dispersal area. 


This system was demonstrated in flight in a most 
impressive manner to an international audience at the 
Blind Landing Experimental Unit of the Ministry of 
Supply in October 1958 and a Static demonstration 

of the complete landing system will be shown on the 
Ministry of Supply stand during the exhibition. 


We shall be pleased to receive visitors ¢2d show them he 
the leader cable equipment on our own Stand No. 200 

during the period of the exhibition and we feel 

confident that such a visit would 

prove of great interest. é % 


keep in touch 
with murphy) 


MURPHY RADIO LTD., ELECTRONICS DIVISION, WELWYN GARDEN CITY 
CRC6 38 


Ea aes Be 
_ — —— ti SO eS Cre “ ras 
x 
ae 
i a 
( gol Be 
\ Pa as 
: X Ps ; 
SE le 
ee 0? nes 
*" ae 
2e ee 
‘iy on os 
6 i : " 
r e 3 . 2 e : . 
| 
- t= - 
: - . 
—— ae oe 
2 a ~ — Ts hy 
. ie Sia cs cat a Hy 
f = aR ee ‘ 
: : g e¢ e ip 
fe a oa ake rs 
ar. vy, 4 
es i " ‘ . rf Bs igs 
t Ce Bly : iz 4 

: #2 te, y ae be ‘ Bee 
ae i i — : \— : 
hd ; vi : a a = 
# ; i ? . 

a ae ‘em ar 
aa , i 2. eee 
Si eS * 
— ; } ez ‘al 

x, al a ary 
: a ee 
| ; 
i q 
F 
: | re 
x 7 
fee a 
: ¥ 
3 oar e 
- eOEVOLERT FUND hy 
6) PORTLAND PLACE ae 
s Lonpon. WA + 
ie idiy 
Ri 
e : JS Speege 08 Saas 


CS a oe a a ie 


THE AEROPLANE (Supplement) 80 SEPTEMBER 4, 1959 
end ASTRONAUTICS 


THE FIRST VERTICAL TAKE - OFF 


LOOK FORWARD T0 ROTODYNES 


CITY CENTRE TO 


FAIREY AVIATION LIMITED - HAYES - MIDDLESE, 
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AIRCON :::::~ 


The modern container, transportable 


by land, sea or air, custom-built to meet your 


system installation requirements. 


Here is the solution to your problem of providing 
a compact base at short notice suitable 
for a Mobile Communication Centre, D.F. Station 


or Beacon on any terrain in any part of the World. 


AIRCON ryvre 8 


In quantity production for the 
Royal Air Force. Designed for 
transport in the Military Britannia. 


On show at the 

Outside Equipment Exhibition 
Site T, S.B.A.C. Farnborough 
September 7-13 


TYPICAL F.S.K. Installation Showing Modular Capabilities 


AIRTECH LIMITED 


HADDENHAM, BUCKS. 
Tel.: HADDENHAM 422 


provide a design, development and 
production service covering the field 
of systems engineering 

and electronic equipment. 


COMPLETE SYSTEMS COMPLETELY MOBILE 
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Blackburn A.\29 \ 


a 1000 h.p. free-turbine engine— 


developed as a result of 
unique experience in the field 
of small gas turbine design 


and production. 
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| | The Blackburn A.129 initially is applied to 
helicopters and has been chosen to power the 
Saunders-Roe SR.531, but, like all the other 
| small gas turbines in the Blackburn range, 

| | The Palas 

LI The Palouste 

= The Turmo 600 

The Artouste 510 


has a wide range of power applications. 


BLACKBURN ENGINES LIMITED 4 Berkeley Square, London W.! Telephone: GROsvenor 577! 
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Marconi 


Equipped by Marconi 
to meet the 

major radio requirements 
of a modern airliner 


MARCONI 


COMPLETE AIRCRAFT AND AIRPORT RADIO SYSTEMS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
M.2A 
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and ASTRONAUTICS 


Personal Flying 
Flying the 
Mooney Mk. 20A 


by John Fricker 


HITE-TOPPED, white-winged and its sleek fuselage a 

glossy two-tone blue, the elegant Mooney Mk. 20A stood 
brand-new on its stubby nosewheel undercarriage at Croydon, 
the navy blue dope of its G-APVV registration barely dry. 
A couple of brief test flights had marked its re-emergence, 
after assembly, from the chrysalis state conferred upon it by 
an air-freight flight across the Atlantic, and it was now mine 
to sample, and to deliver, in the process, to its owner, Mr. 
Donald Carnegie, at Luton. 

Its rakish contours and distinctive swept-forward fin were 
not entirely new to me. During the visit of a 1957 model 
Mk.20 demonstrator, with the less powerful 150 b.hp. 
Lycoming O-320 flat-four engine, I had flown this American 
four-seater at Southend for about an hour, and had been 
greatly impressed by its speed and general handling. The 
comfortably upholstered cabin of G-APVV, however, with its 
new carpets protected by paper, conveyed little sense of 
familiarity, although the reasons for this were explained by 
the representative of Travelair, who are the Mooney dealers. 

The 1959 model Mooneys have redesigned instrument panels 
which are a considerable improvement over the earlier air- 
craft of the series, although the positioning of the individual 
instruments is slightly haphazard. The central position in the 
flight group on the left of the panel, for example, is occupied 
by the clock, while the A.S.I. is tucked away on the extreme 
left of the bottom row. No V.S.I. or turn-and-slip indicator 
was installed in G-APVV, as a standard Mk. 20A, and the 
single-needle altimeter was pathetically inadequate. Spaces are 
provided, however, for additional instruments. 

4 comprehensive range of engine instruments are grouped 
to starboard of the panel, although a regrettable omission, in 
view of the prevalence of carburetter icing in American light 
aero-engines, is an intake manifold temperature gauge. On 
the other hand, full night-flying lighting is fitted as standard 
for all the instruments, together with navigation, landing and 
cabin lights. Layout of the starboard panel was completed 
by the control box of the £400 Lear ADF-12E radio compass. 

Top centre of the panel is the selector unit for the Narco 
Mk. V VHF transceiver, which offers a 90-channel crystal-con- 
trolled transmitter, and a 190-channel receiver for a weight of 
9.5 lb. and an ex-factory cost of about £370. This set operates 
through a built-in loudspeaker in the roof of the cabin, although 
head-set points are provided on each side of the front panel. 
Above the VHF control box are mixture and master-switch 
plungers, flanking the usual American key-type ignition switch. 

Below are the two large plungers for throttle and pitch 
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Photographs copyright “ The Aeroplane and Astronautics 


The attractive cockpit of the 1959 Mooney Mk. 20A is shown 

in its standard form, as it arrived in the U.K. The new 

“W"'-shaped control wheels are apparent, together with 

the central undercarriage and flap levers, and the handle on 
the port side for the retractable step. 


Externally indistinguishable from the Mk. 20A, the Mooney 

Mk. 20 has a lower-powered Lycoming O-320 engine and is 

slightly cheaper in initial cost. The Mk. 20 shown is a 1957 
model which was also flown by the author. 


control, each with the now-standard U.S. vernier control system 
knobs. A large central button unlocks the plungers when 
pressed, for them to be pushed or pulled for major changes of 
power or pitch, but for taxi-ing and fine adjustments the knobs 

ay be turned clockwise to screw the plungers forward, and 
vice-versa. Like most American gimmicks, this system is con- 
venient and easy to use once you get used to it, although it 
almost drove me to a frenzy, when flying formation in the ’57 
demonstrator for some air-to-air photographs. Continual 
moderate changes of power involved constant cramping pressure 
on the button while moving the throttle back and forth. 

It is necessary, however, to keep reminding oneself that the 
miniature American businessliners are not meant for such 
frivolities as formation flying, but are practical and economic 
vehicles for high-speed travel. The practicability of the Mooney 
is such that the Mk. 20A, with a 180 b.h.p. Lycoming O-360-A1A 
flat-four engine, cruises at a guaranteed 165 m.p.h. T.AS. at its 
economic setting, carrying four people on less than 7 Imp. 
gallons of fuel per hour. 

Having sorted out the panel, I noticed a further change from 
the 1957 Mooney in the replacement of the former dual push- 
pull control wheels by low-slung and more comfortable “ W ”- 
shaped yokes. Dual rudder pedals are fitted, with toe-pedals for 
the hydraulic mainwheel brakes on the port set. A parking knob 
is on the instrument panel, and signifies the main requirement 
for the brakes, since the nosewheel is steerable through the 
rudder pedals for taxi-ing. 

The two front seats are rapidly adjustable for leg length and 
for cabin access, which is now also aided by a retractable step 
below the starboard wing walkway. The wing root is already 
so close to the ground that the step, which disappears into the 
wing fillet after 2} turns from a handle in the cockpit, allows 
dignified entries and exits through the single starboard door by 
the most hobble-skirted women passengers. 

Behind the rear bench seat is a large baggage compartment, 
which has a shoulder-high external access hatch on the side of 
the fuselage, and a maximum capacity of 120 lb. The rear seat 
lifts out for access to the wing centre-section, which requires 
periodic inspection and varnishing. This is because the Mooney 
employs a very unusual mixed construction of a “ flexible” 
wooden wing and tail unit on an all-metal fuselage, the latter 
having a semi-monocoque tail boom and an alloy-clad steel 
tube cabin section. 

Wood is employed, in conjunction with a suitable NACA 
aerofoil section, to get a truly laminar-flow wing, with an 
extremely smooth overall finish, on which much of the 
Mooney’s efficiency depends. Built up on a single spar, the 
wing is dipped in a plastic sealing compound after construction, 
to seal it from climatic effects, and with the specified main- 
tenance, is guaranteed for the life of the aircraft. 

One final unusual feature of an unorthodox design is the 
all-moving empennage. The rear-fuselage cone, on which are 
mounted the swept-forward fin and tailplane, pivots for longi- 
tudinal trimming via a small hand-wheel between the front 
seats. It seems a slightly drastic way of varying the tailplane 
incidence, but is claimed to reduce drag and improve stability. 

Once settled in the slightly narrow cabin, with its green- 
tinted windows offering a good all-round view, except where 
a very thick pillar is formed by the junction of the windscreen 
and door, I managed, with the aid of my notes from the previous 
trip, to bring the Lycoming into life. A three-way fuel cock 
on the floor in front of the left-hand seat (which in its most 
forward position effectively blanks off the selector) is switched 
to one of the two 144 Imp. gal. wing-root tanks, or the 124 
gal. fuselage tank, and two primes given by the throttle. 

A stab of the unguarded starter button does the rest, and 
after checking for the correct oil pressure, a twist of the throttle 
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vernier gives enough power on tarmac, for taxi-ing. The voice 
of the controller at Croydon came through the root loudspeaker 
loud and clear above the subdued rumble of the engine, and 
the Mooney steered easily with light foot pressure for moderate 
turns. A touch of toe brake helped in turns of tighter radius, 
and then more power was needed as the aircraft moved on to 
rass. 

‘ With a fairly short wheel base, the Mooney pitches quite 
a bit on rough surfaces, and with its rather hard undercarriage 
shock absorption, achieved by rubber “ biscuits” in com- 
pression, gives the impression that it is primarily intended for 
runway operation. The undercarriage seems very robust, how- 
ever, and the short legs seem weli able to withstand rough 
treatment, although the passengers get bounced around a good 
deal on grass. 

With tne pointer of the trim indicator strip next to the little 
wheel set mid-way to “ take-off,” and the dashboard-mounted 
lever for the manually-operated flaps pulled out to the first of 
its two extended positions, | gingerly pushed the throttle 
forward. The acceleration across the rough turf was 
invigoratingly rapid at full power of 28 in. Hg. and 2,700 
r.p.m., and a slight tendency to swing to port was easily 
checked by a small amount of right rudder. 

Progressive back pressure on the control wheel at about 
50° m.p.h. resulted in an unstick about 10 m.p.h. later, after 
a commendably short run. The airspeed rapidly increased to 
the recommended climbing speed of 95 m.p.h., which results 
in a very steep attitude, and | let G-APVV soar well clear of 
the ground before wrestling with undercarriage retraction. 

Landing gear actuation in the Mooney is done mechanically 
by a direct linkage from a long lever between the pilots. This 
is an excellent idea for a light aeroplane, being very quick in 
operation (two seconds in this case), light, cheap, and requiring 
no stand-by or secondary system. Like all manual under- 
carriages, however, that of the Mooney requires a definite knack 
for its effortless operation, in changing the effort_ half-way 
through the travel of the lever from a pull to a push, against 
the springs in the system. Locking and unlocking is very 
positive, via a sliding handle on the lever, and after an hour 
or two in G-APVV, I had the operation thoroughly buttoned 
up. It might present some difficulty for a woman, however, 
or anyone else lacking a strong right arm. 

With a full load, the Mk. 20A will climb at well over 1,000 
ft./min., and go on up to 22,000 ft. or so, but on my initial 
flight, I settled for about one-tenth of that to cruise round 
London to Luton. Throtiled well back to 23 in. Hg. and 2,300 
r.p.m., which is the most economical power setting, and with 
the manual cowl flaps closed, G-APVV still streaked along 
at about 150 m.p.h. LA.S., but at its optimum altitude of 
10,000 ft., it will return 165 m.p.h. T.A.S. at a similar 55° 
power, covering no fewer than 23.5 a.m.p.g. 

This is really travelling for a total of 180 b.h.p.. which it 
applied at sea level, results in a maximum speed of 190 m.p.h. 
Alternatively, 75%, power will give 180 m.p.h. T.A.S. at 7,500 ft., 
which is only 3 m.p.h. less than the “ never-exceed ” or red-line 
speed. This low limitation seemed the only curious feature 
of the Mk. 20 series, which are stressed to the normal positive 
load factor of 3.5g¢ (actually to +3.8g), since Vne could, of 
course, be exceeded in level flight. Also, the airframe is so 
clean that a very slight dive at cruising power will soon result 
in reaching 183 m.p.h. 

The maximum manceuvre speed, above which full application 
of the controls may result in overstressing, is 150 m.p.h., and it 
is advisable to slow down to this speed in severe turbulence. 
As there is now a 250 b.h.p. version of the Mooney series, the 
Mk. 21, with a similar airframe and a considerably faster cruis- 
ing speed, it would be interesting to know why the limitations on 
the Mk. 20A could not be made higher. They are presumably 
connected with the original limitations for the Mk. 20, which 
received an automatic C. of A. on being re-engined with the 
180 b.h.p. Lycoming. 

Control forces of the Mooney are commensurate with the load 
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factors, the ailerons and elevators requiring a moderate effort 
for their operation at normal cruising speeds, and lightening up 
substantially at lower speeds. Harmony is good, and the 
rudder can virtually be forgotten in the air. With positive all- 
round stability, the Mooney gives a very pleasant impression of 
“solidity” in the air which coupled with the extremely low 
noise-level makes it an excellent cross-country vehicle. 

Changes of trim with differing power, speed or flap setting are 
small, and the tiny wheel for varying the tailplane incidence 
is adequate, despite its very low gearing. Aft trim helps to 
keep the nose up as power is reduced, as I found after reaching 
Luton and climbing up clear of the circuit to try some stalls. 
On throttling back for a clean stall, the rather faint undercarriage 
warning horn was joined by the stall warning horn at about 
60 m.p.h. LA.S., and the two continued until the breakaway 
came quite suddenly, with a certain amount of buffet and a mild 
drop of the port wing, at SO m.p.h. or so. 

Loss of height was small, and hard backward pressure was 
needed to obtain a clear-cut stall. In the approach configuration 
with everything down and a little power, the stall-warning horn 
began its plaintive bleat at about 55 m.p.h. LA.S., the breakaway 
following, again with a port wing drop, at 45 m.p.h. No aero- 
dynamic warning was apparent, but lateral control, with the aid 
of wing-root spoilers, remained to some degree right down to 
the stall. 

No real complaint can be made about the Mooney’s low-speed 
characteristics, except that they are not reaily usable on landing. 
since second position of flap extension gives insufficient drag for 
a steep approach. For landing, the undercarriage can be lowered 
at 120 m.p.h. or less, with little change of trim, and half-flap 
can follow at 100 m.p.h 

Aft trim is then required to reduce speed still further, but a 
comfortable approach attitude with full flap necessitates about 
80 m.p.h. on the A.S.L, if the nose is not to be too high for 
comfort. With flaps of greater power this could be reduced 
by 10 m.p.h. or perhaps more, and the Mooney motored on to 
the ground quite comfortably in the usual tricycle manne: 
After several hours in G-APVYV, assisting with the conversion 
of the five P.P.Ls in the Carnegie family, I found that I could 
drag the beautifully stable Mooney in at 70 on finals, and still 
get a reasonable float for a full-stall touch-down at about 
55 m.p.h. 

For England's small grass fields the Mooney is therefore 
slightly underflapped, but, in the course of about eight hours’ 
flying, I landed it in several quite confined airfieids of about 
800 yd. maximum length. I also got to like it very much, as a 
smooth, efficient, fast and economical vehicle, a view which has 
been amply confirmed by the Carnegies during their recent trips 
in it to Norway and France. 

One of the most interesting aspects of its appeal is the success 
with which Mooney Aircraft are now challenging the bigger 
light aeroplane companies in the U.S. This is because it is 
$10,000 cheaper than the nearest equivalent business aeroplane 
of a similar power, and production has been one per day since 
last October. The basic price of the standard Mk. 20A aircraft, 
delivered to the U.K., is £7,270, while the lower-powered 
Mk. 20 is £6,850, also duty-paid. 

LEADING PARTICULARS 

Dimensions.—Span, 35 ft., length, 23 ft. 2 in.; height, 8 ft. 44 in 
wing area, 167 sq. ft. : 

WeiGcHts.—Empty (equipped), 1.415 Ib.; pilot and three passen- 
gers, 680 Ib. ; fuel and oil, 315 lb. ; baggage, 120 Ib. (100 Ib. with ful! 
tanks); gross, 2,450 Ib. 

PERFORMANCE (Mk. 20 in parentheses).—Max. speed, 190 m.p.h 
(171 m.p.h.); cruising speed, 75% power, 180 m.p.h. (165 m.p.h.): 
cruising speed, 55% power, 165 m.p.h. (150 m.p.h.); initial climb 
1,150 ft./min. (900 ft./min.); service ceiling, 20,000 ft. (17,200 ft.): 
range at economical cruise, 1,075 miles at 10,000 ft.; take-off run 
600 ft. (725 ft.); landing run 575 ft. 


In this view of G-APVV, the Mooney Mk. 20A which was the 
subject of this article, can be seen the retractable step, the 
ventral ADF fairing and movable empennage. 
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Some Comet Routes Every Continent feels the impact of 
Comet passenger appeal, payability 


and versatility. 


FIRST JET SERVICE ACROSS THE NORTH ATLANTIC 
FIRST JET SERVICE LONDON—TOKYO 

FIRST JET SERVICE ACROSS THE SOUTH ATLANTIC 
FIRST JET SERVICE IN LATIN AMERICA 

FIRST JET SERVICE NORTH —SOUTH AMERICA 
FIRST JET AIRLINER ACROSS THE PACIFIC 

FIRST JET AIRLINER AROUND THE WORLD 

FIRST JEL AIRLINER 


ee See uh Tate vy! 
. Ages ae 
< he : ees < tage 
> i eae ae 
2a . ey : >. = : 2 = Se ae Dane 
; BS B r : * = a = — Ss ay = ae ba 50 aS bg < a A 
sae 
aN 
ae 
a 
: ae 
_ ae 
ee 
PC Ca 
' - ~ ¥ 4 J : . @ 
¥ i BY 
‘ om 
~ <a 4 , Sh A 
r. : 
. ¢ P Wd 
lPf~ af 
q 4j ters 
: VS Be 
3 ese 
, a’ # Fd 
® 
>: \S 4 ‘. a 
2 f : 
eee 
d \ Di 
. > ee 
ae 
sas 
a: 
anes 
ir 
ee ‘ ae 
re ° oes 
ga ; S 
AS 
ustty ose 
= as 
a, c © ~~ 3 , ae 
be 53 a 
a are = re ; 
, ; 2 a : a 
> \ Se Bi eg 
. ‘ . H: 
: ¢ ‘ a 
i , j \ # Bist 
a \ aa a 
; on Ts ee 
‘_ ‘ OG 
fn e me ae 
» > a 
. ® Rie, 
< a =e ; ee SEL Rees. 
- Fee <n eae & See SS Fee: 
; ee SG 
? ie ae 
2 ae 
> a Ky we ag 
i Rea alee 
Te gue a? : Fark am 
See ci oes . 
Se eres ype SJ ¢.7 
ggg Bato) % 
; 3g 2 ee 
2 “Kee ty 
2 ° a = : a om 
= é. 2 : v is 
oe ie eae’ 
3 ee = 5 > By 3g ee? 
; : : ; top 
P Z at 
h : ei 
4 aay 
J os 
' Bei, 
ey 
4: 
Wy = 
H Fa 
} 2 ee 
* ' “ ar Beet 
a att 7 a i — Rati il Cen 
: Oe de ee ee ‘ >. oe ee ers as 
’ ’ : : ui ae 
| ee 2 s igs a, a 
a3 i — | 
en x a OSS Sans 
j “NS Oe 
ne ae ARBE? 6.5 Vars ‘ ees ae 
oe a ae a = ; Coe ons a Pre, 
i 
ey eee 
— | ~ Sere hee 


THE AEROPLANE 


oe and ASTRONAUTICS 


Blue, Streak 


PROPELLERS 


Civid and, Midilary Aircraft and 
” Industrial 


Systems and 
Equipment 


DE HAVILLAND PROPELLERS LIMITED, Hatfield, Herts 
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Correspondence 


“ Great” Britain 
O judge from his letter published on May 29 (p. 633) Mr. 
Woods-Hill believes, as many others do, that the “* Great” 
in “Great Britain” refers to military prowess or to other 
outstanding qualities of the country’s inhabitants. 

This is not so. “Great Britain” is simply a convenient 
geographical term for the combined areas of England, Scotland 
and Wales; hence the expression: “ The United Kingdom of 
Great Britain and Northern Ireland.” To pretend that the 
* Great” means anything else is to imply that Northern Ireland 
has contributed nothing to Britain’s greatness 

Whipsnade, Beds. A. E. SLATER. 


Comparisons are Odious 


I isn't fair to claim that the Arch to Are race beat the Hare 

and Tortoise by only 10 minutes. You should compare the 
1948 time with the fastest choppers from Chelsea Bridge to 
Issy or with Brian Neely’s Charing Cross. For in 1948 special 
dispensation was granted for choppers to land in city centres 
both ends. This time about six minutes at each end must be 
subtracted which brings the time down to about 28 minutes, 
20 minutes better than 1948. And the race proved the air 
journey was safe and the ground parts highly dangerous. 

London, S.W.5. GEOFFREY DORMAN 

{Humph! “Hare and Tortoise” was designed to show 
what aeroplanes and helicopters could do if untramelled by 
surface transport. And this, we reckon, is just what it did. 
Ep.] 


No. 18 Bomber Squadron 


O. 18 Squadron desires to collect photographs, souvenirs, 
and items of interest connected with the Squadron through- 
out its history, and would be obliged if any ex-members could 
send them to: Officer Commanding, No. 18 Squadron, Royal 
Air Force, Finningley, Doncaster. Yorks 
Finningley. G. E. W. Evans, 
Flight Lieutenant, 
(for Officer Commanding, No. 18 Squadron). 


Prenez Garde! 

WOULD like to suggest that caution be exercised in giving 

encouragement, financial or otherwise, to aircraft “ off the 
drawing board.” This expedient may well have been inevitable 
in wartime, having regard to the special demands of hostilities. 

It is far less justified today and has led to grave calls upon 
the nation’s purse in the past, although these have not always 
received the same publicity as is accorded to those occasions 
on which such a policy has received a measure of success. 

We should surely wait until an airliner has flown and proved 
itself in the air, or at least gained definite airline support as in 
the case of the de Havilland 121, before the Minister of 
Supply rushes gallantly to its aid 

Brockenhurst, Hants. E. G. SUTHERLAND. 


Sandringham VII, VH-APG 


HANK you very much for “ Pacific Cruisebird™ by that 

grand Australian pioneer and veteran pilot, Capt. Sir 
Gordon Taylor (April 3, pp. 410-411). How delightfully refresh- 
ing it was to read this fine article on a grand old Short 
Sandringham VII, and how gratifying it was to learn that 
this boat is still going strong in her uniquely colourful career 
(as F-OBIP on T.A.L’s Bora Bora/Tahiti schedules) 

The distinguished author of your article will no doubt be 
pleased ta hear that “Frigate Bird III's” two sister boats, 
the former B.O.A.C. “ Bermuda ™-class Sandringham VIIs, 
G-AKCP and G-AKCR, are still going strong as well! They 
were sold to C.A.U.S.A. of Uruguay back in 1955 and after 
considerable passenger cabin modifications, including fitting them 
with 45 seats and full air-conditioning plant, were placed on 
the Colonia/Buenos Aires and Montevideo/B.A. daily schedules. 

Altogether a total of five Sandringhams are currently owned 
by C.A.U.S.A. whilst Aerolineas Argentinas (only 18 months 
ago) owned as many as seven modified Sandringhams, several 
of which continue to operate on a “pool basis” with 
C.A.U.S.A.’s high-density (and high-frequency too) schedules 
as listed above. 

Tables Nos. 2084 and 2088 of the current monthly edition 
of ABC World Airways Guide clearly show the fine job-of- 
work these few remaining examples of the much-loved Short 
flying-boats are continuing to do in the vast and rich South 
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American Continent The British-designed and British-built 
flying-boat is by no means as “ dead” as a lot of folks in the 
U.K. and elsewhere generally believe! 

For the benefit of your flying-boat enthusiasts here are the 
registrations of both the Uruguayan and Argentine Short boats 
still going strong*. C.A.U.S.A.—CX-AFA, CX-AKF, CX-AKR, 
CX-ANA and CX-ANL A.A.—LV-AAO, LV-AAR, LV-AAQ, 
LV-ACT, LV-AHH and LV-AHG 

Nairobi, Kenya. DENNIS M. POWELL. 

(* Up to the end of 1957 so far as the earliest registrations 
are concerned.) 

{In conclusion, I hope your distinguished author will forgive 
me if I correct him by stating G-AKCO’s original B.O.A.C 
name was “St. George” and not “ Bermuda” which was 
actually the Class-name of these three Sandringham VIIs built 
for, but never flown on, B.O.A.C.’s schedules.] 


i | 


A i at a on 


Sailor on a Horse. The Cartoonist’s Union has 
awarded its Diploma to Lieut. Stewart, R.N., 
for Demonstrating that Cartoons Can Actually 
Happen. Lieut. W. H. Stewart was Observer 
in a Sea Vixen during tropical trials in the African 
desert, when one intake intook a king-size vulture, 
Starting a fire. He and the pilot ejected safely (thanks 
to the M. and B. treatment) at low height and high 
speed Having survived this tight situation, he 
accepted a lift on a tribesman’s horse, unwisely waved 
back to friendly villagers, fell off the horse and 
strained his back 


* 


The Noise and the Place. An intriguing feature of 
the Show is the strange noises that come from the 
} outdoor exhibition. A new one will be a rotor-motor 
| demonstration so excruciating that its activities will 

be limited to four-second bursts, with intervals to 
allow spectators to get their ear-drums re-lined. These 
brief noises are not always easy to locate. It took 
one dim type—me, actually—three days to find out 
that those occasional explosions were coming from 
| the Martin-Baker ejector-seat tower. 
| 


& 


Scintillating Scimitars. At the S.B.A.C. Display, 
807 Sqn. aim to show that the Navy is ship-shape on 
the ground as well as on the sea and in the air. They 
are going to land their Scimitars in opposite directions, 
folding their wings the while. The S.B.A.C. Flying 
Committee, I understand, turned down the Squadron's 
climactic idea of disappearing in formation down a 
flight-deck-type lift to be sunk in Runway 25 right 
in front of the President’s enclosure. “ If you want to | 
disappear dramatically,” said the Committee, “ try 
flying in ever-decreasing circles.” 


: = 
g eT ee ' 
3 ‘ 

—— a 6 

| i 
{ | | | ae 
4 | | Ae 
| | pom 

ot 

| | a 

es | . | 2 

: , | = 

; i i x : | i ) 

| .. ) Ve a) 4 ‘ i 
| . ie |) nM mM :S 
j 1 i — } Hl i a 
Skppev, arc ou Sure thew bis 

i ‘ . Cate 

3 lordshapsS Know abort this?” a 
, a yt ae 
| e 


THE AEROPLANE 
and ASTRONAUTICS 


100 


SEPTEMBER 4, 1959 


IMPROVED DINGHY.—In conjunc- 
tion with M.o.S. and the Institute of 
Aviation Medicine, Farnborough, Elliot 
Equipment, Ltd., has developed and 
manufactured an addition to its range of 
— ies. This is the M.S. 20 Mk. 2 air- 

dinghy which incorporates an 
inflatable boarding platform and full 
insulation of the floor, hull and weather 
covers, 


RADAR ORDERS.—Decca weather 
radar is being installed at Geneva (Coin- 
trin) and Zurich (Kloten) Airports. The 
new Decca D.A.S.R.1 S-band air surveil- 
lance radar has been ordered for Malmo 
Airport, in addition to Stockholm and 
Gothenburg, and will also be installed at 
Maiqueta Airport, Caracas. 


NEW OXYGEN SERVICE. — The 
British ey Group announced on 
August 4 that all its specialized services 
to aviation are being co-ordinated 
through a new organization, British 
Oxygen Aviation Services. The units of 
the Group involved are British Oxygen 
Gases, British Oxygen Engineering, 


NOTES AND EVENTS 


C.F.S. MODEL.—At the 
request of the R.A.F. 
Central Flying School, 
Henry Wigginand Co.,Ltd., 
recently presented its Dart 
animated model for 
instructional use in the 
Airmanship Hall at Little 
Rissington. The Comman- 
dant, Air Cdre. J.N.H. 
Whitworth, Sqn. Ldr. R. S. 
Eyre, and Fit. Lt. J. Aitken 
are seen looking at the 
model. 


British Oxygen Aro Equipment and 
British Oxygen Research and Develop- 
ment. It will operate from the Group 
Head Office, at Bridgewater House, St. 
James's, S.W.1. M R. T. Bradford, 
who recently joined British Oxygen Aro 
Equipment as Sales Manager, will manage 
the new organization. 


CHANGE OF ADDRESS.—The head 
office of the British Air Line Pilots 
Association has moved to 81 New Road, 
Harlington, Middlesex. Telephone: Hayes 
3442-3. Telegrams and cables: Aeropilot, 
Hayes, Middlesex. 


A.W.A. NAME CHANGE. — The 
new division of Sir W. G. Armstrong 
Whitworth Aircraft, Ltd., formed when 
A.W.A. took over the Technical Develop- 
ments Division of the Gloster Aircraft 
Co., in June, will in future be known 
as Armstrong Whitworth Equipment. 
A.W.E. will manufacture and market a 
variety of hydraulic and fuel system 
equipment and advanced electronic 
equipment from A.W.A.’s commercial 
electronic department. 


Company 
New Patents 


APPLICATIONS ACCEPTED 


819.665.—National Research Development Corpora- 
tion.—“ High-speed aircraft.""—July 19, 
1957. (Aug. 13, 1956.) 

8$19,919.—Bouffort, V. A.—** Aircraft provided with 
elevated stabilizing members.""—May 16, 
1956. (May 27, 1955.) 


819,696.—Swithik Parachute Co., Inc.—** Quick 
release mechanism for parachute con- 
tainers.""—Oct. 11, 1957. (Nov. 19, 1956.) 


9 
1959. tion period expires Dec. 9, 1959. 


820,062.—Boeing Airplane Co.—" Airflow direc- 
tional indicator.""—April 9, 1957. 
820,124.—Zborowski, H. P. G. A. R. von.—* Struc- 


Printed specifications of above available Sept. 
Opposi' 


Notices 


820,376.—All American Engineering Co.—" Jet 
engine power plant particularly for use 
in launching aircraft.""—July 2, 1956. 
820,061.—Bocing Airplane Co.—** Wind-tunnel 
model support.""—Apr. 9, 1957. 
820,591.—National Research Council.—** Icing detec- 
tor.""—May 15, 1957. (May 24, 1956.) 
820,592.—National Research Council.—** Whirling 
icing detector.""—-May 15, 1957. (May 24. 


1956.) 
$20,418.—D. Napier and Son, Ltd., and Rotol, Ltd. 
—** Control systems for aircraft engines.” 


Nov. 1, 1957. (Nov. 13, 1956.) 

820,721.—Douglas, A.—*‘* Control of aircraft by 
fluid jet reaction.."—Sept. 26, 1955. 
(Oct. 2, 1954.) 


820,427.—Soc. Nationale d'Etude et de Construction 
de Moteurs d’Aviation.—** Device for the 
regulation of the jet of a jet propulsion 


tures, particularly aircraft components."’— unit.""—June 21, 1957. Guly 3, 1956.) 
June 5, 1956. (une 8, 1955.) 820,771.—United Aircraft Corporation.—** Thrust 
eee ~~ of Supply.—* Aircraft capable reversal mechanism for use with a jet 
of flight at supersonic speeds.""—Mar. 22, exhaust gas-discharge duct.""—-Nov. 12, 
1957. (Apr. 3, 1956.) 1957. (Nov. 21, 1956.) 
820,337.—Bathurst, G. B.— Gas _ turbines.’ Printed specifications of above available Sept. 23, 
Apr. 10, 1956. (Gan. 11, 1955.) 1959. Opposition period expires Dec. 23, 1959. 
Personal Notices 


THS 

Edmonds.—On August 22, at Malmesbury Hos- 
pital, to Anne (née Clarke), wife of Fr. Lt. 
Vv. T. Edmonds, R.A.F.—a son (Victor Miles). 

Elias.—-On August 13, at R.A.F. Hospital, Changi, 
Singapore, to Joyce, wife of Fi. Lt. J. Elias, R.A.F. 
—a son (Arnold Walker) 

Harvey.—On August 9. at Harrogate General 
Hospital, to Patricia (née Donegan), wife of Fit. Lt. 
J. J. Harvey, R.A.F.—a daughter 

Holmes.—On August 6, to Josephine (née Hunter), 
wife of The Rev. Finlay Holmes, of R.A.F., Jever, 
Germany—a son (Patrick). 

Hosea.—On August 20, at Rochford Hospital. 
Essex, to Anne (née Williams). wife of Flt. Lt. Peter 
Hosea, R.A.F.—a daugiter Goanne Susan) 

Jarrett.—On August 14, at Glebe Cottage, Guils- 
borough, Northants, to Mary (née Tompkins), wife 
of Fig. Off. Frank Jarret. R.A.F.—a son. 

Millen.—On August 5. at BMH. Dhekelia, 
Cyprus, to Nellie (née Gibbs), wife of Fit. Lt. M. S. 
Millen, R.A.F.—twin daughters. 


Probert.—On August 17, at B.M.H. Bristol, to 
Hilary (née Plowman). wife of Fit. Lt. Raymound 
Probert—a son (Timothy Blair). 

Robinson.—On August 15, at Radcliffe Infirmary, 
Oxford, to Joan Elizabeth (née Dauncey). wife of 
Fit. Lt. D. C. Robinson, R.A.F.—a daughter. 

—On August 15, at Princess Mary's 
Hospital, Hakon, to Betty (née Wilson), wife of 
Fh. Lt. N. J. Richardson—a son (James). 
~—On August 14, at R.A.F. Hospital 
Ely, to Averil (née Daniel), wife of Fit. Lt. Peter 
Stanning, R.A.F.—a daughter. 

Swaia.—On August 17, at P.M.R.A.F. Hospital. 

Halton, to Carol (née Beauchamp), wife of Fit. Lt. 


C. de P. D. Swain, R.A.F.—a son. 
Wilkinson.—On August 16, at Rutland Memoria! 
Hospital. to Marjorie, wife of Fit. Lt. John 
Wilkinson, R.A.F.—a son (Adrian). 
DEATH 


Beatty.—On August 17, at 11 Kenilworth Road. 
Fleet, Hants, Capt. Marcus Alfred Beatty, B.O.A.C. 


Aviation Calendar 


September 4.—R.AcS. Symposium, 
" Operational] Problems of Take-off and 
Landing,”’ by L. P. Coombes, E. W. Pike, 


Captain B. O. Prowse and E. S. Calvert “ 


the Library, 4 Hamilton Place, 
W.1, at 19.00 hrs. 
—LA.F. Space-law Collo- 
quium at Great Hall, Lincoln's Inn, 
> Cc. 


September 5-6.—-B.W.P.A. Flying Meet- 
ing, Sywell, Northants. 

September 7-13.—-S.B.A.C. Display and 
Exhibition at Farnborough. 

September 10.—The Helicopter Associa- 
tion of Gt. Britain Annual Dinner, 
Dorchester Hotel, Park Lanc, London, W.1 

10.—University of London 
extra-mural studies lecture, ‘* Atmospheric 
Energy Radiation,” by Dr. R. S. Scorer, 
M.A., Ph.D., at the Kronfeld Club, Base- 
ment, 74 Eccleston Square, London, S.W.1 

September 11-13.—Rally at Baden Baden 
organized by the German Acro Club. 

September 13.—Newcastic upon 
Aefo Club “At Home” and air 
Woolsington. 


Tyne 
race, 


September 14. — Brancker Memoria! 
Lecture, ‘* World Peace Through Air 
Transportation,” by Capt. E. V. Ricken- 
backer (Eastern Airlines) at the Royal Inst. 
of British Architects, 66 Portland Place. 

.» W.1, at 17.45 hes. 
14-20.—Battle of Britain 
Week. 

September 15-18.—International Agri- 
cultural Aviation Conference at College of 
Aeronautics, |, Beds. 

September 19.—Internationa! 
competition at Ziirich. 

September 19.—R.A.F. 
Day. 


balloon 


“At Home” 


September 19.—Aviation Forum's Air- 
borne dinner. Rendezvous at 
Airport 18.15 hrs.: take-off 19.00 hrs. 42s. 
per head. Book, John Elliott, Hon 
Treasurer, Aviation Forum, 14 Tudor 

urt, Gunnersbury Ave., W.5. 

September 20.—Battle of Britain Sunday 

September 23.—R.Ac.S. Graduates’ and 
Students’ Section film show, at the Library. 
4 Hamilton Place, London, W.1, at 19.30 
brs 


September 24.-——University of London 
extra-mural studies lecture, “* Weather 
Charts, Fronts,” by . E. Wallington, 
M.Sc., at the Kronfeld Club. Basement, 
74 Eccleston Square, London, S.W.1 

September 24-25.—Acrodrome Owners 
Association conference, Royal Hotel, 


September 26-27.—Rally organized by the 
Genoa Aero Club, Italy. 
29.—R.Ac.S. Luton Branch 
lecture, “* Ballistic Missile Design,’’ by E. C. 
Cornford (joint lecture with E.E.C.), at 
English Electric, Stevemage, at 18.30 hrs. 


NEW COMPANIES 


Cianair, Ltd. (629,957).—Private co. Reg. June 9 
Cap. £100 in £1 shs. Air transport co., etc 
Subscribers (each with one sh): E. 


Blackmore and S. R. Ward, both of 18 Austin 
Friars, E.C.2. First directors are not named. Sols 
Slaughter and May, 18 Austin Friars, E.C.2 


Flightways, Ltd. (632,936).—Private co. Reg. July 
17. Cap. £100 in £1 shs. Objects: To promote 
arrange and conduct holiday and other trips, tours. 
etc. Subscribers (cach with one sh.): Romany 


Van Bosche, 21 Wallace Court, Marylebone Road, 
N.W.1, shorthand typist, and Mrs. Sonia Peil! 
Clark, 37 Selwyn Crescent, Welling. Kent. First 
directors to be appointed by subscribers. Sols 
Friedman Fredman and Co., S.W.1. Reg. Off 
Panton House, Haymarket, S.W.1. 

Flying Farmers, Ltd. (632,998).—Private co. Ree 


July 17. Cap. £1,000 in £1 shs. Crop spraying 
constructors, etc. Directors: Cecile M. Hemans, 
26 St. Annes Terrace, N.W.8, David H. Woolley. 
Orchard Hill, Liss, Hants, and Charles E. C 
Woolley, Barton Park Farm, Petworth, Sussex 
.. Cecile M. Hemans. Sols.: Malcolm Slowe 
. WA. Reg. Off.: 78 Old Broad Street 


Hartohire, Ltd. (633,061).—Private co. Rez 
July 20. Cap. £1,000 in £1 shs. Carriers of 
passengers and freight by air, land and sea, etc 
Directors: James B. Plunkett and Mrs. Phyllis D 
Plunkett, both of 128 Pennymead, Harlow, Essex 
Sec.: Phyllis D. Plunkett. Sols.: Trotter, Chapman 
and Whisker, Epping, Essex. Reg. Off.: 169 High 
Street, Epping, Essex. 


CHANGE OF NAME 
Clanair, Lid. (497.053).—Air Transport Contrac- 


tors, etc., 2 St. Mary Axe, EC. 4. Name changed 
to British and C« i Company 
(Aviation), Lid., on March LB. 1959. 
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The History of E.A.T.0.35 


this Oil set 


engine designers free! 


To forward their plans of producing increased thrust from aviation gas turbines 
of comparable size or even reduced frontal area—engine builders needed 
new metals, new alloys, new designs . . . and a new oil. 


ESSO AVIATION TURBO OIL 35 was introduced nearly 10 years ago. 
It is still the only approved lubricant on which all British turbojet and turbo- 
prop engines can develop and sustain full design performance wherever they fly. 


PERFORMANCE: 

E.A.T.O.35 is the only lubricant that fulfils every requirement in all turboprop 
and turbojet engines under all operational conditions in all British aircraft. 
Essential properties are maintained throughout its life, and E.A.T.0.35 is 
fully capable of withstanding maximum design temperatures. 


ECONOMY: 

E.A.T.O.35 has the lowest operational cost of all engine oils in airline use. 
It has solved the problems attending the storage of several oil grades, and has 
eliminated many other organisational problems in airline operation. It has 
extraordinary life in civil operation because it suffers little degradation in 
normal use. Repeated reclamation by filtering of used E.A.T.0.35—carried 
out by approved specialist firms—still further increases the economy of its 
employment. 


AVAILABILITY: 

Stocks of E.A.T.O.35 are maintained at all the major airports used by opera- 
tors of turbine-engined aircraft. 

This oil has been a consistent earner of foreign currency for Great Britain 
over a number of years, and it has been a factor in the sale of British aero 
engines oversea, 
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pre-eminent in lubrication 
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Every famous engine illustrated here was developed on, and ran its type-acceptance trials on E.A.T.0.35 


1 Napier Gazelle (1800 S.H.P.) 6 Rolls-Royce Conway (16,500 Ib. thr.) 

2 Napier Eland (3500 E.H.P.) 7 Bristol Siddeley Proteus (4445 E.H.P.) 

3 Rolls-Royce Dart (2105 E.H.P.) 8 Bristol Siddeley Orpheus (5000 Ib. thr.) 
4 Rolls-Royce Avon (10,500 tb. thr.) 9 Bristol Siddeley Olympus (17,000 Ib. thr.) 
5 Rolis-Royce Tyne (5525 E.H.P.) 10 Blackburn Turmo (450 S.H.P.) 
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Blackburn Palouste (252 E.H.P.) 
de Havilland Gyron Junior (7000 Ib. thr.) 
Bristol Siddeley Sapphire (11,000 tb. thr.) 
Bristol Siddeley Double Mamba (3873 E.H.P.) 
Bristol Siddeley Viper (2460 Ib. thr.) 
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SEPTEMBER 4, 1959 


The History of E.A.T.0.35 


this Oil set 


engine designers free! 


To forward their plans of producing increased thrust from aviation gas turbines 
of comparable size or even reduced frontal area—engine builders needed 
new metals, new alloys, new designs . . . and a new oil. 


ESSO AVIATION TURBO OIL 35 was introduced nearly 10 years ago. 
It is still the only approved lubricant on which all British turbojet and turbo- 


prop engines can develop and sustain full design performance wherever they fly. 


PERFORMANCE: 

E.A.T.O.35 is the only lubricant that fulfils every requirement in all turboprop 
and turbojet engines under all operational conditions in all British aircraft. 
Essential properties are maintained throughout its life, and E.A.T.0.35 is 
fully capable of withstanding maximum design temperatures. 


ECONOMY: 

E.A.T.O.35 has the lowest operational cost of all engine oils in airline use. 
It has solved the problems attending the storage of several oil grades, and has 
eliminated many other organisational problems in airline operation. It has 
extraordinary life in civil operation because it suffers little degradation in 
normal use. Repeated reclamation by filtering of used E.A.T.0.35—carried 
out by approved specialist firms—still further increases the economy of its 
employment. 


AVAILABILITY: 

Stocks of E.A.T.0.35 are maintained at all the major airports used by opera- 
tors of turbine-engined aircraft. 

This oil has been a consistent earner of foreign currency for Great Britain 
over a number of years, and it has been a factor in the sale of British aero 
engines oversea. 
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THE AEROPLANE 
and ASTRONAUTICS 


LIGHTNI 


The Lightning can operate by day or night in all weathers. It has full 


navigational aids, airborne search and track radar. 

The Lightning has been designed as an integrated weapons system 
so that its armament, fire control system and other equipment 
work together as a co-ordinated whole. 

The Lightning is capable of speeds greater than Mach 2 in level flight 
yet its low speed flying characteristics are exceptional. 

The Lightning is inherently aerodynamically stable and free from 
pitch up throughout its speed range without assistance from 


electronic aids. 

The Lightning has twin engines which give duplication of all power 
systems. Twin engines also give the aircraft supersonic performance 
without reheat and the positioning of the engines along the centreline 
of the fuselage provides maximum safety since the aircraft does not 
develop asymmetric characteristics when flying on one engine. 


THE INCOMPARABLE LIGHTNING 


{ ENGLISH ELECTRIC AVIATION LIMITED MARCONI! HOUSE - STRAND + LONDON: WC2 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP SS 
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THE AEROPLANE 
and ASTRONAUTICS 


Birthplace 
of two great achievements 


This is a part of the great Research Laboratory set up by English Electrie’s Aircraft 
Equipment Division in Bradford. 

This Laboratory forms part of the facilities which assisted in the development of the first 
Brushless A.C. Generator to come outof Britain and Europe—a major step forward. Now, 
from this same source, comes its D.C.system counterpart—the Brushless D.C. Generator. 
This Generator—forerunner of a new family of equipment—is on show for the first time 


on Stand 282/283 at Farnborough. 


ENGLISH ELECTRIC 


aircraft equipment 


THE ENGLISH ELECTRIC COMPANY LIMITED, AIRCRAFT EQUIPMENT DIVISION 
PHOENIX WORKS, BRADFORD, ENGLAND 
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A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP $$ 
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The English Electric Thunderbird exists today as a fully smear ‘ ’ 
developed weapon of defence; it has undergone service ENGLISH ELECTRIC 
trials and is in production. It is in service with the Army. T td U N D = 7 fat i se D 


The successor of Thunderbird is well under way. Employing 


THE AEROPLANE 
and ASTRONAUTICS 


THUNDERBIRD— 
for to-day and to-morrow 


ENGLISH ELECTRIC AVIATION LIMITED ae 


advanced techniques, it will have increased range, increased 


low level capability, even greater reliability and be fully 


LUTON-:STEVENAGE-WOOMERA 


mobile and air transportable. 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP 


Guided Weapons Division 
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THE AEROPLANE 
and ASTRONAUTICS 


ee ee SS eae a 


PLACE 
IN THE 
SKY 


POWER 


NAPIER'S 


ACHIEVEMENT 


Also at Farnborough we shall be 
showing you a selection of precision 
castings made by the Napiercast 
method and, of course, Spraymat— 
the universally adopted thermo- 
electrical de-icing system. 


Eland for the Canadair 540, 


Eland for the Westminster. Eland for the Rotodyne. Gazelle free turbine. 
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Napier leads in modern helicopter power at Farnborough this year with the 
Eland engines fitted to the Westland Westminster and the record- 

breaking Fairy Rotodyne, and with the free turbine Gazelles powering 

the Westland Wessex and Bristol 192. 


SEE THEM AND OTHER NAPIER ACHIEVEMENTS ON STANDS N AND 1135 


D. NAPIER & SON LTD. LONDON, W.3 MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP ——s 


ie Fairy Rotodyne—T we 5 
ae \apier Blands, 


And overseas, Napier leads in a new deal for Airline operators with - “s - 
the Eland Jet-Props in the Canadair/Convair 540. A demonstration 3 
aircraft is being shown to operators all over the World. 
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More than 

fifty Civil Airlines 
and thirty Air Forces 
use Marconi radio, 
radar and 
navigational aids. 


MARCONI 


Airport and Aircraft Systems for 
Communications and Navigational Aids 


MARCONI 


electronics 
for 


Aviation 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX. 


ELECTRIC AVIATION GROUP 
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Twentieth S.B.A.C. Display 


What to see at Farnborough 


Featuring more guided weapons and ancillary equip- 
ment than ever before, the 20th Flying Display and 
Exhibition to be staged by the Society of British Aircraft 
Constructors opens at Farnborough on Tuesday, 
September 8—with a record number of exhibitors—376. 

The area covered by the exhibition building, which 
was rebuilt in 1957, will be the same, approximately 
125,000 sq. ft. But the outside equipment display has 
been increased in area by 50%, and the guided weapons 
park has had to be enlarged by some 40%. These 
increases to the combined areas of these two outside 
displays amount to no less than 60% of the area of 
the main exhibition building. 

The pattern of the display is to be similar to that in 
previous years with Monday restricted for the Press 
and technicians’ pre-view; the formal guest days on 
Tuesday, Wednesday and Thursday; and Friday, Satur- 
day and Sunday reserved for the public. 

In addition to manufacturers’ aircraft, R.A.F. and 


Fleet Air Arm teams are taking part in the flying display. 
The R.A.F. programme includes a Transport Command 
fly-past, two Jet Provosts from C.F.S., a combined 
formation comprising three Victors, three Vulcans and 
six Javelins, and No. 111 Squadron. The Fleet Air Arm 
display will consist of a Scimitar aerobatic team from 
No. 807 Squadron. 

On the following 51 pages will be found a review of 
the products of the industry and a preview of the 
current aircraft, engines, missile and ancillary exhibits 
to be seen at Farnborough, together with a special 
feature on new aircraft and other equipment. 

On the next 15 pages will be found a guide to the 
exhibits on the stands. The 376 exhibitors are listed 
alphabetically with their stand numbers; the initials 
O.D.S. -indicate the outside display sites, and R.D.S. 
the radar demonstration sites. 

A directory on non-exhibitors is given at the back of 
the issue. 


AIRCRAFT 

Armstrong Whitworth Argosy; 
Auster Aiglet Trainer; Avro Vulcan 
B.2: Blackburn N.A.39; Bristol 
Britannia 253: Bristol Type 192 heli- 
copter: de Havilland Comet 4B; de 
Havilland Beaver Series 2; de Havil- 
land Sea Vixen FAW.1: de Havilland 
Heron 2; de Havilland Dove; de 
Havilland Vampire Trainer; English 
Electric P.1B_ Lightning; English 
Electric Lightning Trainer: English 
Electric Canberra PR.9: Fairey Roto- 
dyne; Fairey Gannet AEW.3; Folland 
Gnat: Folland Gnat Trainer: Gloster 
Javelin FAW.9; Handley Page Victor 
B.2; Handley Page Dart Herald; 
Hawker Hunter FGA.9 and 66A; 
Hunting Jet Provost 2, 3 and Sl; 
Hunting President; Saro P.531 heli- 


re 


Major Exhibits 


copter; Saro Skeeter helicopter: 
Scottish Aviation Twin Pioneer; 
Vickers Vanguard: Vickers Viscount 
816; Westland Westminster; Westland 
Wessex: Westland Whirlwind: West- 
land Widgeon; Rolls-Royce Conway- 
Vulcan. The S.R.N.1 Hovercraft is 
to be demonstrated. 


GUIDED WEAPONS 

Armstrong Whitworth  Seaslug; 
Bristol Bloodhound; English Electric 
Thunderbird; Fairey anti-tank 
weapon; Jindivik; Pye anti - tank 
weapon; Saro Black Knight research 
vehicle; Short Seacat; Vickers anti- 
tank missile. 
POWERPLANTS 

Alvis Leonides Major 755/1; Alvis 
530 long-stroke Leonides; Alvis 


Leonides 554/1; Blackburn A.129; 
Blackburn Turmo 600; Blackburn 
Palas; Bristol Siddeley Olympus; 
Bristol Siddeley BE.58 ducted fan; 
Bristol Siddeley Orpheus BOr.12: 
Bristol Siddeley Olympus; Bristol 
Siddeley Viper ASV.1I1: Bristol 
Siddeley Proteus 765: Bristol Siddeley 
Thor BT-!; Bristol Siddeley Gamma 
and PR-23 rocket engine; de Havil- 
land Gnome: de Havilland Gyron 
Junior; de Havilland Gipsy Major; de 
Havilland Double Spectre; Napier 
Eland; Napier Gazelle: Napier Scor- 
pion, Double Scorpion and Triple 
Scorpion rocket ~——- Rolls-Royce 
Conway RCo.10; Rolls-Royce Avon 
RB.146; Rolls-Royce Avon RA.29; 
Rolls - Royce RB.108; Rolls - Royce 
RB.145; Rolls-Royce Tyne turboprop. 
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Accles and Pollock, Ltd. (111). A range of 
standard high-tensile aircraft bolts, also 
aircraft metal thread screws. The company 
is also showing the tools and method of 
~ for a cold-headed high-tensile 

t. 


Acton Bolt, Lid. (112). Manufacturers 
of cold-headed and thread-rolled aircraft 
bolts; steel and brass screws; nuts and steel 
turned parts. 


Aero Controls, Ltd. (134). Two types of 
AC-Flex flexible pipe couplings; a light- 
weight coupling for pipes; quick-release 
fasteners; cowling fasteners and screw-type 
fasteners; rudder bars; universal joints; 
combined wheel and jack units. 


Aircraft Materials, Ltd. (248). Products 
include the Pop and Imex ranges of rivets; 

rachute, ejector-seat and helicopter rescue- 

rness fittings; supply-dropping equipment 
including de-reefing devices. 


Airmed, Ltd. (95). A full range of head- 
set and oxygen mask equipment is being dis- 
played including the Airlite headset and 
mask assembly, and the Simplite headset, 
which is being shown for the first time and 
is designed primarily for the private opera- 
tor. For ground-control purposes the com- 

ny has introduced a single telephone 

dset known as the Unilite. Miniaturized 
oxygen regulators will also be shown. 


The Airscrew Co. and Jiewood, Ltd. (155). 
A wide range of axial-flow and centrifugal 
fans for cabin ventilation, oil cooling, wind- 
screen demisting and de-icing and radio 
cooling on civil and service aircraft are 
featured. The centre-piece of the stand is 
a working model of a Dragonair heater fan 
and a scale model of the fan unit which 
supplies the lifting and propelling force for 
the Saunders-Roe Hovercraft. 


Airtech, Ltd. (O.D.S.T.). Exhibits include 
the Aircon type B container for transpor- 
tation in Britannia 253; Tubelock polythene 
tube fittings; electronic equipment. 


Air Trainers Link, Ltd. (212). An 
example of a fully animated classroom train- 
ing aid in the form of the Bendix flight 
system fitted to B.O.A.C. Boeing 707s. 
Models of the Comet 4B flight simulator for 
B.E.A., four-station automatic radio-aid 
attachments and a computer for British 
Petroleum, Ltd. 


Albright and Wilson, Ltd. (123). Producers 
of Kanigen plate, a chemical nickel- 
phosphorus plating process. 


Alvis, Ltd. (1) A range of piston engines 
for aircraft and helicopters including the 
Leonides Major 755/1 of 795 b.h.p.. the 
530 Series Leonides (long-stroke) of 640 
b.h.p. and the Leonides 554/1 of 635 b.h.p. 


Amalgamated Wireless (Australia), Ltd. 
pe See Marconi’s Wireless Telegraph Co.. 
td. 


Amplivox, Ltd. (196). For the first time 
Amplivox is exhibiting its current range of 
headphones and headsets for aircrew and 
ground control use, including an car 
defender headset and communication helmet 
developed in conjunction with R.A.E., Farn- 
borough. Also on show is a complete 


An Air Trainers’ Link 

classroom training aid 

of the Bendix Flight 

System for the Boeing 
707. 


The latest Amplivox 
communication head- 
set with ear defenders 
and __ noise-cancelling 
microphone issued 
recently to the R.A.F. 
for use on Transport 
Command Britannias 
and Beverleys. 


communication 
specially designed for the 
Rocket Site with special lightweight head- 
sets designed to fit under safety helmets. 


transistorized system 


Spadeadam 


Company Stand No. 
Airtech, Ltd. - 7” ne T 
Auto Diesels, Ltd. we 2 and W 
Blackburn Engines, Ltd... .. 16 and C 
British Oxygen Engineering, Ltd. S 
J. Brockhouse & Co., Ltd. .. Q 
Brown Brothers (Aircraft), Ltd. 5 


OUTDOOR DISPLAY SITES 


Company Stand No. 
David Brown Industries, Ltd. . . D 
A. C. Cossor, Ltd. a a 17 
Delaney Gallay, Ltd. .. on 8 
Dexion, Ltd. ye ‘5 .. 19 and A 
H. W. Edghill & Co., Ltd. 10 and L 
Ekco Electronics, Ltd. .. re R 
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SERVICE ROAD FOR TERRACE E 


Company Stand No. 
Elliott Brothers (London), Ltd. 7 
Esso Petroleum Co., Ltd. a Oo 
Sir George Godfrey & Partners, 

Ltd. ar ne = Be 6 
H.M.L. (Engineering), Ltd. .. 1 
Houchin, Ltd. a « Mand Z 
Kelvin & Hughes (Aviation), 

Ltd. 7 ia ii 13 
Laporte Chemicals, Ltd... . 14andG 
Joseph Lucas (Gas Turbine 

Equipment), Ltd. ; 

-18 and B 


Lucas-Rotax, Ltd. 

Rotax, Ltd. ae wn 
M.L. Aviation Co., Ltd... 
Marconi Instruments, Ltd. . 
Martin-Baker Aircraft Co., Ltd. 
Microcell, Ltd. 

Ministry of Supply 

Morfax, Ltd. ~~ 
Palmer Aero Products, Ltd. 


ft 
iS 
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Pye Telecommunications, Ltd... 9 and Ql 
The Pyrene Co., Ltd. .. - P 
Rellumit (London), Ltd. a M 
Rover Gas Turbines, Ltd. .. Sand Ctl 
Saunders Valve Co., Ltd. ~ 11 
Short Brothers & Harland, Ltd. E 
Simmonds Aerocessories, Ltd... U 
Tecalemit, Ltd. .. "e rie J 
Thorn Electrical Industries, Ltd. Y 
Vernons Industries, Ltd... se I 


Zwicky, Ltd. a es ‘s H 
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Principal Exhibitors 
Company Stand No. Company Stand No. 
Alvis, Ltd. .. be . avs I The Fairey Aviation Co., Ltd. K 
Blackburn & General Aircraft, Ltd. P Folland Aircraft, Ltd. Cc 
Boulton Paul Aircraft Ltd. - A Handley Page, Ltd. L 
Bristol Aircraft, Ltd. - - R The Hawker Siddeley Group S 
Bristol Siddeley Engines, Ltd. .. D Hunting Aircraft, Ltd. H 
The de Havilland Enterprise .. G Ministry of Supply. . B 
The English Electric Co., Ltd. .. Oo D. Napier & Son, Ltd. N 


Company Stand No. 
Rolls-Royce, Ltd. 

Saunders-Roe, Lid 

Scottish Aviation, Lid... - 
Short Brothers & Harland, Ltd. .. 
Vickers-Armstrongs (Aircraft), Ltd. 
Westland Aircraft, Ltd. 
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On show is this Simplite headset 
which has been designed primarily 
for the private operator by Airmed. 


Auster Aircraft, Ltd. (249). A variety of 
Auster types are featured, including the 
Workmaster and the Aiglet trainer. 


Auto Diesels, Ltd. (O.D.S. 2 and W). 
Products include petrol and diesel engine- 
driven generating sets, jet aircraft starters 
and aircraft ground-servicing units. 


Automotive Products Co., Ltd. (44), and 
Lockheed Precision Products, Ltd. (45). 
Hydraulic equipment including new electric- 
ally signalled selector valve; relief valve and 
flow indicator. Purlator filters, self-sealing 
iplings, fuel filter/water separators. 


co 


Avery-Hardoll, Ltd. (241). Exhibits of 
aviation fuelling equipment include the new 
BM 1000 bulkmeter (capacity 1,500 
i.g.p.m.) for the large-scale movement of 
fuels: bulkmeters and meters for test rigs, 
refuellers and hydrant dispensers; quick- 
release self-sealing couplings for most 
industrial liquids ; automatic bottom loading 
equipment for bulk vehicle distribution. 


Aviation Developments, Ltd. (6). Latest 
development is the Huckbolt fastener which 
was introduced at the last S.B.A.C. show. 
Other products include the Avdel self-sealing 
blind rivet: the Jo-Bolt high strength 
fastener; the Avlock blind anchor nut; 
and the Chobert rivet. 

Avica Equipment, Ltd. (256). New pro- 
ducts on _ display include gimbal-type 
stainless-steel flexible joints; stainless-steel 
flexible assemblies with welded end connec- 
tions; mechanical tube fittings. 


i | 


The Avica On Mark flexible coupling 

in a rigid tube line with the Avica rigid 

tube coupling, bolted flange type, at 
one end. 


Bakelite, Ltd. (135). Products include 
nose-cone of English Electric Thunderbird 
guided missile in Bakelite polyester resins, 
and other guided-weapon components using 
alkyd and phenolic materials; polyester/ 
glass, silicon, melamine glass-fibre, P.V.C. 
and polyethylene components for aircraft 
applications. 

Baxter Woodhouse and Taylor, Ltd. (64). 
Stand includes Falconia flexible ducting for 
cabin air distribution, and the combination 
of this with insulation in a preformed bag, 
making a flexible self-contained unit which 
is easily installed; the Taylor partial pres- 
sure helmet on its associated test rig; 
leading-edge electric anti-icing heaters, com- 
ponent heated muffs and aircraft floor 
heaters. 

B.B. Chemical Co., Ltd. (72). Bostik 
sealing compounds based on _ synthetic 
rubbers for pressure cabin and integral fuel 
tank sealing: glazing of laminated screens ; 
sealing of ancillary electrical equipment. 
Bostik adhesives for assembly of helicopter 
rotor blades: attachment of de-icer shoes 
to propeller blades; manufacture of inflat- 
able survival equipment; uphelstery and 
trim work. 

Bell Precision Engineering Co., Ltd. (226). 
Special tools for the aircraft industry. 


Bell’s Asbestos and Engineering, Ltd. (92). 
New products on show include a collapsible 
air starting hose for turbojets; a stainless 
steel wire mesh fire seal: a new type of 
universal clamp for “V” flange joints. 
Also exhibited are improved versions of a 
“D” section fire seal; garter spring fire 
seals; silicone and glass-fibre connecting 
sleeves; and silicone and _ glass-fabric 
flexible hoses. 


perk 
ms : J 
. : ees ; a oo eR a Se ae net La 
; a SES (TES EOS CS, AD Ss ES a Se ROME TNS OD - rf 
‘ ig 
*. . a 2 j 2 Te.e : ‘ : a iT) 7 
7 I | | } 
, a. i alee F — , i a> viCKE®S-a@MsSTRONGS ane 
} : 
J pehods 
| asain : , , Wie 
“d z é 7 
" - - moe « r * 4 r + 4 ee ~ , - > » + 4 . ui 
" . ee “ . « aa . 7 s Wineed 
* ° « e ee “aweeR S e.ey mr 
f f . ee - “ * ‘ E 
+ lose ———, * ¥ ° ar : Se 
| ] aT ee 
} t @ | 208 ODELE | ‘ sa 2as es ee SHORT 8 BRISTOL aiid 
: ) | by 
L ? Femi 
a _ bendemen pe a oo 
° ’ 2? 227 . Cry oy 6 = ; ‘ 
t > e : 
. ay , 
surance set 
_ - a 7 , 
lm OF 
ro . € fe 
; on “a " oe | je [se | “ teins 
= | i | | eee 
oe 
| 2 Jes Jez | ss « é 
oe aoe A oo bre 
» | os Jer |se | jas mae 
- ‘od = 
ae t 4 j = ape 
NAPIER aes 
so Saat 
ay 
3 f T "T - oi 
| ss $2 s f . 
a 
Mg Wa 
ine . : 
~~ 
i chats, 
ea aPas: 
ee Ae 
a eed ‘c 
A ey 
| ae ; 
i ioe 
i Ps 
| 2 tne 
; pm 
5 aes 
i > 
a - 
ay “~g : . Mn 2 
{ SS - ces - x 
— ee 
 & Maes 
i erie 
= \ nas 
g aig 
i , ; oe 
| ett 
> Pe 7 
r i za % > 3 ue 
id age My: a) ty 
i | 3 Ree 
~ | Pd ie 
: a Pie 
5 - ae 
; pes 
i a; 
2 
: 
4 es 
4 i pa Xa 
of p 
-f a aga 
: va 
q - 
iW : ae 
| eae 
~, 
3 mS i oo “i 2 7 ‘ ¥ ‘eae: 


THE AEROPLANE 
and ASTRONAUTICS 


Guide to the Static Displays . . . . 


SEPTEMBER 4, 1959 


A collapsible air start- 
ing hose recently devel- 
oped by Bell's Asbestos 
and Engineering to meet 
the requirements of 
modern large jet 
engines. 


Selection of the range 

of turbine blades 

produced by the B.R.D. 
Company. 


and Lee, Ltd. (194). The stand 
features the company’s range of sub- 
miniature electronic components for guided 
missiles and their ground equipment, as well 
as its range of standard Unitor plugs and 
sockets. Other components on display 
include the L.1403 range of sub-miniature 
coaxial plugs and sockets and miniature 
coaxial connectors. 


Ltd. (144). Exhibits include 
extruded sections in both aluminium and 
magnesium alloys together with samples of 
aluminium alloy sheet pre-treated with pro- 
tective coverings of different types. 


Birmingham Aluminium Casting (1903) 
Co., Ltd. (156). Castings by the sand, 


ye 


A Brown Brothers 
(Aircraft) Rotheswan 
standard 40-ton jack 
for the D.H. Comet. 


(Left) 


Mounted on a 15-cwt. 
Commer vehicle is 
this _ self-propelled 
version of the Black- 
burn Palouste turbo- 
starter trolley. 
(Below) 


gravity die, and pressure die processes in 
aluminium and magnesium alloys to B.S. 
specifications, including the latest magne- 
Sium-zirconium and thorium alloys. 


The Blackburn Group, Ltd. (P and O.D.S. 
C and 16). A.129 free-turbine engine ; 
Turmo 600 free-turbine engine; an airborne 
auxiliary power unit as installed in the 
Victor 2 and Canadair CL-44; a sectioned 
Palas gas generator; Palouste engine starter 
trolleys, including one incorporating elec- 
trical supply; a starter truck containing a 
Palouste gas turbine; transportable turbo- 
alternator emergency power set; an air- 
borne pod version of the starter trolley. 


James Booth and Co., Ltd. (184). A 
general range of extruded sections, sheet, 
plate, tubes and large aircraft forgings in 
Duralumin and other Booth aluminium 
alloys. The display is supported by photo 
transparencies of some of the famous air- 
= in which the company’s material is 
used. 


Boulton Paul Aircraft, Ltd. (A). Various 
aspects of aircraft control including a con- 
trol fan for VTOL aircraft: a rotary control 
valve; elevon-powered flying-contro!l unit 
for Vulcan B.2; a complete set of powered 
flying-control units for N.A.39. Other 
exhibits cover the Pendeford Multimeter 
Mk. 2; differential manometer ; acceleration 
measuring equipment ; transducers. 


B.P. Trading, Ltd. (142). The company’s 
exhibit features  B.P.-Shell service te 
aviation. 


R. A. Brand and Co., Ltd. (280). The 
company’s three main types of reusable 
protective covers for aero-engines are illus- 
trated. A further exhibit includes the latest 
development in sprayed skins—their applica- 
tion to building structures in the electronics 
industry to secure absolute exclusion of dust. 


B.R.D. Co., Ltd. (234). A complete range 
of gas- and steam-turbine blades. discs and 
complete rotor assemblies covering all 
known materials used by the turbine 
industry and produced on specialized plant 
without restriction as to size. Fully 

machined integral discs for industrial gas 
turbines will be a new feature of this parti- 
cular section. Other products on view are 
constant-velocity joints, with special appli- 
cations for the aircraft field. 


Brent Chemical Products, Ltd. (55). New 
products added to the company’s range 
since September, 1958, include electrical 
cleaning material, white strippable lacquer, 
blue marking-ink and magnetic particle 
inspection fluids. Water-rinsable paint 
remover and flow-detection materials are 
also on show. 


Bristol Aerojet, Ltd. (237). Exhibits 
include a selection of rocket motor cases in 
high-tensile steel and resin-impregnated 
glass-fibre and high-pressure storage vessels 
for guided missiles and aircraft. A model 
of a propulsion test vehicle developed by 
Bristol Aerojet for the Canadian Defence 
Research Board will also be on show. 


Bristol Aircraft, Ltd. (R and 154). Repre- 
sented in the fields of transport aircraft. 
helicopters, guided missiles, plastics and 
electronic equipment. Models on show 
include Britannia 252 and 307. Type 192 
helicopter and Bloodhound missile. 
Exhibited on Stand 154 are plastic drop 
tanks, a fluted core piastic radome and 
items of electronic equipment. Also on 
show for the first time is a _ sectioned 
Bloodhound revealing a considerable amount 
of the interior of the missile which has 
hitherto been classified. 


Bristol Siddeley Engines, Ltd. (D). 
Olympus, Orpheus B Or.12 and Viper A.S.V. 
I] turbojet engines ; Proteus 765 turboprop : 
Thor BTI-1 ramjet; Gamma and PR-23 
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rocket engines; GTCP-85 and GTP-30 gas- 
turbine power units; models of the 
ATS 100 air-turbine starter and the ATSC 
100 air-turbine/cartridge starter; a Beaver 
ball screw representing the company’s range 
of recirculating ball screws and splines. 


The British Aluminium Co., Ltd. (170). 
Special features of this stand are wide plate 
for aircraft construction and P-G-P non- 
slip treadplates for freighter floorings, gang- 
ways, etc. 


The British Ermeto Corpn., Ltd. (140). 
Manufacturers of high-pressure couplings, 
shut-off and flow-control valves. 


British Insulated Callender’s Cables, Ltd. 
(165). Manufacturers of aircraft wiring 
cables; ignition cables and thermocouple 
leads; radio frequency cables; cables for 
airfield lighting: connecting and winding 
wires; radio capacitors; aluminium wire, 
sheets and strands. 


British Manufactured Bearings Co., Ltd. 
(202). Products include high-precision 
miniature ball bearings. pressurized assembly 
cabinets and vacuum cabinets, assembly and 
handling tools. 


British Manufacture and Research Co., 
Ltd. (49). On show are various marks of 
Hispano Suiza guns and feed mechanisms, 
together with short belts of inert ammuni- 
tion representative of the types required for 
the different guns. 


British Messier, Ltd. (29). 
Group. 


British Oxygen Aviation Services (191. 192 
and O.D.S. S$). The exhibit surveys the 
aviation serviees provided by _ British 
Oxygen Group companies in the fields of 
ground and aircraft equipment. research and 
development. The distribution, storage and 
dispensing of oxygen and other gases will 
be illustrated; exhibits will include repre- 
sentative oxygen systems and a_liquid- 
nitrogen explosion-suppression system. 


British Paints, Ltd. (129). High-tempera- 
ture sealants for integral fuel tanks which 
will experience up to 450° F. in service: 
synthetic rubber coatings and sealants for 
electrical connectors; printed circuits and 
assemblies ; and Pyles equipment for mixing 
and applying two component resins, 
elastomers and foams. 


British Refrasil Co., Ltd. (216). On show 
are samples of aircraft heat-insulation 
blankets—in particular for the insulation of 
jet-engine tail pipes—and high-temperature 
materials for both thermal and electrical 
insulation. These include Refrasil, a pure 


See Dowty 


Right, Bristol Aerojet high-pressure gas storage vessels are on 

In this illustration strands of glass fibre from a number 

of bobbins are being gathered into a ribbon before being 
wound on to a sphere. 


Below, the B.T.H. (A.E.I.) turbo-starter system for aircraft. 


show. 
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and Astrasil, laminates or 
Refrasil cloth impregnated 
Also exhibited are 


silica fibre, 
mouldings of 
with a resin binder. 
temperature-compensating couplings and 
Toruseals—pipe couplings and O-rings 
designed to make and seal joints that 
become more etlective as the temperature 
and pressure of the pipe increase—and 
high-temperature bonding clips, and all- 
welded stainless steel honeycomb core. 


British Thomson-Houston Co., Ltd. (272). 
The two main features on this stand are a 
complete ac/pc aircraft electrical generat- 
ing system, and an_ iso-propyl nitrate 
turbine-engine starting system. In addition 
there are high-energy ignition units: a 
silicon power rectifier; a range of ac and 
pc motors; a selection of switchgear and 
electronic devices. 


J. Brockhouse and Co., Ltd. (O.D.S. Q). 


Products include engineers’ small tools. 
Warwick cold-rolled sections: airfield 
sweeper/sprinkler,collectors and __ tractor- 
drawn sweepers for airfield cleaning. 

Brown Bayley Steels, Ltd. (36). Forged 
and rough-turned'§ rings: black rolled 


descaled and bright ground bar; stainless 
steel sheet in various finishes. Also displayed 
are spacing rings for Avon and Tyne 
engines, machined by Rolls-Royce from 
forged rings supplied by the company. 


Brown Brothers (Aircraft), Ltd. (161 and 
O.D.S. 5). In addition to the standard range 
of Rotheswan Aerojacks of 3- to 40-ton 
capacity, power-operated jacks for Britannia, 
Comet, Vanguard, Vickers VC.10 and 
Boeing 707 are on display, together with 
the power unit for use with these 40-ton 
capacity jacks. Nose-wheel jacks are also 
on view. On the company’s stand is a 
display of standard AGS. BS, and SBAC 
parts, Hi-shear pins and collars, Oddie stiff- 
nuts, Hy-seal special pressure-sealed coupl- 
ings. machined parts and aircraft metals. 


David Brown Industries, Ltd. (175 and 
O.D.S. D). Producers of all types of gears 
and gear units; machine tools and castings. 
A Turbo-Taskmaster Super aircraft-towing 
tractor is shown outside. 


S. G. Brown, Ltd. (78). Master Refer- 
ence Gyros Mk. 1 and 2; Arma Brown 
floating gyro; precision gears; servo motors; 
servo amplifier and power pack: precision 
potentiometers; tuning fork, oscillator and 
frequency divider. 


Bryans Aeroquipment, Ltd. (204). Latest 
equipment on show includes an accelero- 
meter tester for small instruments up to 
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The Baxter, Woodhouse and Taylor 
partial pressure helmet, which is now 
in production. 


20 Ib. in weight; an X and Y co-ordinate 
plotting table; and an airspeed-indicator 
control panel for use in the ground testing 
and calibration of A.S.Ls. 


Burgess Products Co., Ltd. (7). Products 
include exhaust and cabin blower silencers, 
air cleaners, aircraft-cabin soundproofing, 
precision switches for aircraft and greund 
application, and vibro tools for engraving. 


Burndept, Ltd. (54). On the stand is the 
company’s BE 255 five-channel vur light- 
weight airborne transmitter/receiver. Designed 
to meet the requirements of light aircraft, 
this equipment has a frequency range of 
118-132 Mc/s. and a power output of 1 watt 
unmodulated. It weighs 6} Ib. and costs 
£97 10s. without crystals. 


Canadian Marconi Co., Ltd. (15). See 
Marconi’s Wireless Telegraph Co., Ltd. 


Cellon, Ltd. (160). Full range of approved 
aircraft dopes and finishes conforming to 
A.LD. and A.R.B. requirements; latest 
developments in the Cellon cold-catalysed 
resistant finishes for high-speed aircraft, 
crop-spraying aircraft and guided missiles; 
Cellon water-resistant primer, heat-resistant 
paints, chemical milling materials and 
sealant for magnesium protection; fluores- 
cent colours for anti-collision finishes. 
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Cementation (Muffelite), Ltd. (38). | Barry- 
mount range of anti-vibration and shock 
mounts for airborne equipment. _Illustra- 
tions and details of the vibration and 
shock testing facilities available to industry 
at the company’s laboratory at Hersham. 


Centrax, Ltd. (121). Principal exhibits 
are high-precision compressor blading for 
gas turbines and hardened ground spur and 
helical gears. In addition, there is a new 
line of high-temperature-brazed components, 
including heat exchangers, tip shroud rings 
and de-icing vanes. 


Chelton (Electrostatics), Ltd. (239). 
Chelton aircraft aerial equipment, including 
HF, MF and apF aerial masts, tension 
units and line insulators. Among new 
equipment will be the Midget static dis- 
charger. Typical aerial arrays will also be 
displayed. 


The Chesterfield Tube Co., Ltd. (277). 
Seamless steel and light-alloy gas cylinders 
for airborne and ground installations; 
precision seamless steel rocket-motor tubes; 
extrusions in ferrous and rare metals; 
beryllium tubes and rods; alloy-steel under- 
carriage tubes. 


J. S. Chinn and Co., Ltd. (70). A set of 
Centaurus engine cowls manufactured from 
aluminium alloy; Proteus cowling beam and 
front diaphragm assembly in_ titanium, 
stainless steel and aluminium alloy; shroud 
boxes and heat shields; various transfer 
tubes and breather tubes; machined parts 
and investment castings. 


CIBA (A.R.L.), Ltd. (68). Specimens illus- 
trating uses of Araldite epoxy resins occupy 
the greater part of the stand. Components 
incorporating Redux and Hidux adhesives 
for aircraft structures and Aeroweb metal 
honeycomb core are displayed. and data are 
provided on the range of new Hidux 
adhesives. A working photoelastic model 
shows the stress distribution in riveted joints. 


E. K. Cole, Ltd. (186 and O.D.S. R.). 
The Ekco type CEI78 vHF/apF equipment 
and the Ekco airficld approach aid are 
featured ‘on the outdoor stand and transistor 
inverters are shown on the indoor display. 


Connolly Bros. (Curriers), Ltd. (217). 
Vaumol-brand leather for upholstery and 
panelling and general furnishing of aircraft 
and for furniture and decoration in airports 
and terminal buildings. 


Coopers Mechanical Joints, Ltd. (41). 
Exhibits include fuel, lubricating oil and air 
filters; air breathers; gauze strainers and 
screens; gaskets; shims in various metals: 
washers in folded copper, steel, copper and 
asbestos; cork and_ synthetic rubber 
materials; light pressings and assemblies. 


A. C. Cossor, Ltd. (231, ©.D.S.17, and 
R.D.S.). Wind-finding radar; secondary 
surveillance radar; air traffic control display 
system. 


One example of 
the manufacturing 
capacity of Centrax, 
Ltd., is this gas 
turbine rotating 
assembly. 


é 


Bristol Proteus fixed beam and front 
diaphragm assembly manufactured by 
J. S. Chinn and Co. 


John Curran, Ltd. (11). A scale model 
of the company’s latest turbojet test stand, 
the Mk. Ic, together with information on a 
new remotely controlled mobile carrier 
crane, a flight-deck arrester barrier, an 
acceleration test machine and _ several 
neutron diffraction spectrometers. 


Decca Radar, Ltd. (58 and R.D.S.), and 
The Decca Navigator Co., Ltd. (59). 
Equipment on view includes the Decca 
HF 200 height-finding radar, one of the 
largest radars ever brought to Farnborough, 
and a 3 cm. wind-finding radar. The HF 200 
is a 10 cm. nodding height-finder of high 
performance, suitable for defence or civil 
use. The new Decca Navigator Mark 10 
receiver, engineered to the ARINC specifica- 
tion, together with the Mark 8 and the 
lightweight Mark 9 receivers. 


The de Havilland Enterprise and 
de Havilland Propellers, Ltd. (G and 252). 
Range of equipment for the Firestreak 
AAM;; propellers for the CL-44 Argus and 
Gnome; models of Caribou, Beaver, Otter, 
Vampire Trainer and Sea Vixen are dis- 
played on the main stand together with 
Gnome, Gyron Junior and Gipsy Major 
powerplants and Double Spectre rocket 
engine. Other exhibits are the Gnome fuel 
system; air conditioning system for full 
pressure suits; hydraulic system for aircraft 
alternator and radar scanner drive, and a 
vapour cycle cooling system; these are on 
gy display for the first time on stand 


» Ltd. (268 and O.D.S 8). 
Oil coolers; heat exchangers for anti-icing 
and cabin heating: thermal insulation 
blankets and ducting; stainless steel aircraft 
toilets; examples of flux bath and vacuum 
furnace brazing: Incorporall portable 
welding kit. 


Desoutter Brothers, Ltd. (250). Four new 
portable pneumatic power tools are 
exhibited at Farnborough for the first time. 
These are a reversible screwdriver, a corner 
screwdriver and nutrunner, a grinder and a 
reversible corner nutrunner. 


Dexion, Ltd. (O.D.S. 19 and A). Manu- 
facturers of steel and light-alloy cold-rolled 
slotted angle for high- or low-stressed fabri- 
cations; special-process tanks and degreasing 
units. 

Docker Brothers (151). The company’s 
stand features surface coatings and allied 
materials which have been specially formu- 
lated for the protection and interior décor 
of transport aircraft. They include the 
Dockerlight range of lightweight protec- 
tions; stoving finishes; protective finishes 
such as hammer, wrinkle and textured 
materials; jointing paste and compounds; 
fluorescent paints. 


Dowty Group, Ltd. (31-34). Companies 
of the Group exhibiting are Dowty Equip- 
ment, Ltd., Dowty Systems, Litd., 
Dowty Equipment of Canada, Lid., Rotol, 
Ltd., British Messier, Ltd.. and Dowty 

. Undercarriages and nosewheels 
for the Argosy and N.A.39, and for super- 
sonic interceptor fighters; hydraulic equip- 
ment for aircraft and missiles; an Argosy 
propeller and _ sectioned  propeller-hub 
assembly for the Viscount; Vanguard gear- 
box with mounting faces for various 
accessories; animated circuit diagram illus- 
trating spill burner principles, fuel systems 
for the Gyron Junior, and a selection of 
components including fuel pumps, spill 
nozzles and a complete spill system; ram- 
air turbine for providing emergency power 
supply for essential flying controls; 40-kVA. 
hydro-mechanical constant-speed drive; a 
wide range of electrical equipment com- 


The Handley Page Victor main under- 
carriage designed and manufactured 
by Electro-Hydraulics. 


prising switches, two- and _ three-position 
magnetic indicators, press-to-test indicators, 
undercarriage-position indicators, switches 
and solenoids; a display of new develop- 
ments in rubber compounds and examples 
of Dowty sealing components in natural, 
synthetic and silicone rubbers. 


Dunlop Rubber Co., Ltd. (42). New 
exhibits include a fan-cooled aircraft wheel 
brake, which reduces cooling time by as 
much as 80%, and a range of collapsible 
rubberized fabric containers, which allow 
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any aircraft to be used as a tanker for con- 
veying liquids without any modification of 
the cargo compartment. A new range of 
compressors for ground charging pneumatic 
systems will be shown, as well as inflatable 
seals for protecting jet-engine intakes, and 
the latest types of aircraft tyres, wheels, 
brakes, Maxaret anti-skid units, pneumatic 
components, de-icing equipment, and rubber 
accessories. 

Dzus Fastener Europe, Ltd. (128). Range 
of Dzus fasteners, including the well-known 
self-ejecting type, Supersonic and general- 
purpose fasteners. Of particular interest is 
the tension fastener and the panel-mounting 
fastener and strip. 

H. W. Edghill and Co., Ltd. (O.D.S. 10 
and L). Products include aircraft servicing, 
Operational and production-line equipment. 

Ekco Electronics, Ltd. (187). On display 
is a new transistorized airborne weather 
radar with a weight of 56 Ib. which employs 
only three main units—indicator, trans- 
mitter/receiver and scanner. This equipment 
is less than half the weight of the previous 
Ekco system. 

Electro-Hydraulics, Ltd. (162). Exhibits 

include a Victor main undercarriage shown 
retracted; film of aircraft landings and drop 
testing; hydraulic selectors, brake control 
valves and other hydraulic components for 
aircraft and guided weapons; specimens in 
115-ton high-tensile steel. 
_ Electro Mechanisms, Ltd. (232). Exhibit- 
ing for the first time at Farnborough, this 
company’s most recent developments include 
piezo-electric transducers; miniature and 
differential pressure transducers; carrier 
amplifier equipment with its variety of 
plug-in units, and Smoothrator. ; 

W.S. Electronics (Production), Ltd. (215). 
Display includes UHF airborne transmitter 
receiver transistor power supplies; electronic 
tuning and associated homer equipment; 
UHE airborne telemetry transmitter ; 
UHF/VHF airborne emergency transmitter 
receiver; airfield security two-way communi- 
cations system. 

Elliott Brothers (London), Ltd. (Radar 
Division) (136 and O.D.S. 7). Principal 
exhibits are the 21 series VHF communica- 
tion and vVoR/ILS navigation equipment, 
the E-RDR-ID airborne weather radar 
system; an aircraft interphone system; 
passenger address equipment. 

Elliott Brothers (London), Ltd. (218 and 
O.D.S. 7). Model of the Vickers VC.10 
showing the position and operation of the 
various Elliott-Bendix equipment to be fitted 
to the aircraft, including auto-stabilization, 
autopilot, flight-director system and fuel- 
flow metering equipment. Also on display 
is the fully integrated central air reference 
system; electro/hydraulic servo systems; 
transistorized voltage regulators and the 
Bendix turbine engine analyser. The Inertia 
Navigation Division show a display model 
of a flight path of an inertially guided 
missile. 

E.M.O. Instrumentation, Ltd. (195). 
Torque-testing machine for measuring 
accurately the starting and running torques 
of precision bearings and complete synchros; 
precision bearings to ABEC 5 and 7 specifi- 
cations and to. British and American 
specifications. 

The English Electric Co., Ltd. (O, 282, 
283 and 284). Ten years of the Canberra; 
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models of the single- and _ two-seater 
Lightning. The landing of the Thunderbird 
unit on a landing craft (seaborne); deployed 
behind front line; and the moving to 
another position. Also shown is an elec- 
tronic pack and_ aircraft equipment, 
including five new items. 

English Steel Corporation, Ltd. (273). 
Selection of drop-forged components for 
airframes, engines and propellers; finished 
units made from E.S.C, special aircraft 
steels ; engineers’ cutting tools; and 
permanent magnets for instruments, radar 
and other electrical equipment. Theme of 
the complete display is the Corporation’s 
long association with the aircraft industry. 


E.N.V. Engineering Co., Ltd. (263). 
Examples of precision spiral-bevel and spur 
gears with emphasis on spiral-bevel gears 
with profile ground teeth for helicopter 
rotor drives. Interesting drives for Conti- 
nental production and experimental heli- 
copters are also shown, together with 
precision gears for engine-accessory drives, 
propeller reduction-gear units and for flying 
controls, 


Esso Petroleum Co., Ltd. (179 and O.D.S. 
QO). The stand takes the form of an 
advisory bureau where the company’s tech- 
nical staff will discuss any problems con- 
cerned with purchase, handling, storage and 
use of the Esso fuels and _ lubricants 
produced for the aviation industry. 


The new Foamite-Austin 

Gipsy water/foam tender. 

In addition to driver and 

crew in front, there are 

two crew member seats 
at the rear. 


Exactor, Ltd. (52). Products include test- 
rigs; portable pumping and filtration units; 
self-sealing pipe connections; missile- 
launching equipment: drop-tank self-sealing 
connections and balanced couplings. 

Export Packing Service, Ltd. (125). 
Specialists in the packing of aircraft com- 
ponents, radio and electronic equipment. 

The Fairey Aviation Co., Ltd. (K and 
206). Model of Rolls-Royce Tyne-powered 
Rotodyne with examples of the varied loads 
which the aircraft will be capable of carry- 
ing and the Fairey anti-tank missile are on 
the main stand. On stand 206 the com- 
pany’s Hydraulics Division is showing an 
electrically signalled servo valve; microfilters 
for aircraft and industrial servo-mechanism 
circuits; castings in high-tensile steel for 
aircraft structural parts; Australian-designed 
target cameras. 
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Ferranti, Ltd. (105 and 106). On display 
for the first time at Farnborough is _ the 
Ferranti Airpass airborne radar and fire- 
control equipment. Aircraft instruments, 
including a vertical reference gyro, stand-by 
artificial horizon and a_ stand-by gyro 
system; a colour transparency of the 
Pegasus data-processing system; _ silicon 
semi-conductors; and guided-weapon com- 
ponents are also exhibited. 


Dennis Ferranti Meters, Ltd. (102). Pro- 
ducts include electrical armament and 
oxygen equipment such as voltage regulators, 
distributors, release units, and economizers ; 
electronic instrumentation; test equipment ; 
glass - fibre - reinforced laminates ; Ear 
Defenders. 

Fibreglass, Ltd. (20). Products include 
fibreglass insulation and reinforced plastics 
for aircraft. 

Field Aircraft Services, Ltd. (227). The 
company’s customers are indicated by points 
of light on two world globes, whilst the 
background of the stand consists of coloured 
transparencies of the various divisions and 
sections within the organization, which sells, 
repairs. modifies and overhauls aircraft, 
instruments, accessories and engines. 

Fireproof Tanks, Ltd. (271). A_ typical 
flexible fuel tank in lightweight ozone- 
resistant, reinforced Hycatrol and a flexible 
fuel tank in a special grade of P.V.C. com- 
patible with high test peroxide. A special 


feature is a model showing the company’s 
helicopter pontoons constructed by a high- 
frequency welding of nylon-terylene sheet 
material. Other items include a drop fuel 
bag, lightweight flexible containers and 
flexible mouldings. 

Firestone Tyre and Rubber Co., Ltd. (99). 
Selection of aircraft tyres including ribbed 
and gear-grip tubed and tubeless tyres, and 
an example of a new tyre for the Boeing 
707, which has a high-speed tread with a 
straight ribbed pattern. 

T. F. Firth and Sons, Ltd. (18). Makers 
of upholstery fabrics and carpeting for air- 
craft cabins. 

Thos. Firth and John Brown, Ltd. (243), 
and Firth-Derihon Stampings, Ltd. (244). 
Joint display featuring high-grade alloy 
steels; drop and press forgings, forging 
dies. Fully bladed rotating Olympus disc 
and various other gas turbine discs. 


Firth-Vickers Stainless Steels, Ltd. (149). 
Examples of the many different types of 
materials manufactured by the company, 
including bars, sheets, centrispinnings and 
static and precision castings in heat and 
creep resisting steels. Precision steel cast- 
ings; set of aviation gyroscope components ; 
examples of centrispun steel castings. 


The new high-speed hydraulic refueller, 
built by Steel Barrel Co., Ltd., which 
has been introduced by Esso to meet 
the increasing fuel capacity of modern 
aircraft. With a high pumping rate of 
over 1,000 g.p.m. this refueller can 
refuel a Viscount in less than two 
minutes, a Comet in less than eight and 
a Boeing 707 in 12. 
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Flight uwipment and Engineering, Ltd. 
(213). Eaves for the first time at Farn- 
borough, this company is mas a triple 
Viscount seat, a Payloader double folding 
seat and a supernumerary crew seat. 


Flight Refuelling, Ltd. (167). On display is 
a new concept of flight refuciling in the 
form of the Mk. 20 refuelling pack; a scale 
model of the Meteor U.16 target aircraft; a 
range of aircraft components including a 
new 2-in. air engine starter connection, a new 
4in. hydrant refuelliing coupling. a new 
inverted flight switch and various fuel valves. 


Howard Flint, Ltd. (85). Manufacturers of 
flying clothing. 


Folland Aircraft, Ltd. (C). Exhibit includes 
a full-scale mock-up of Gnat Trainer cock- 
pit; }-scale models of Gnat Mk. | fighter 
and Gnat Trainer, and components the 
Gnat which illustrate lightness and simplicity 
of design. These include gun blast suppres- 
sor; wing root-rib assembly; an aluminium- 
alloy frame forging; portions of feed chute 
and link chute for 30 mm. Aden guns; glass- 

re radar nose cone; windscreen casting; 
portion of welded-magnesium §air-intake 

u 


Fothergill and pn ge Bop Ltd. (219). 
A wide selection of technieal and industrial 
fabrics for the production of reinforced plas- 


tics; two of the most important exhibits 
show pre-impregnated glass fabrics and 
three-dimensional woven shapes. 


Samuel Fox and Co., Ltd. (132). A joint 
display with Steel, Peach and Tozer, Le 
includes a forged steel end closure for a 
rocket motor, a propeller bearing incorpo- 
rating forged steel rings, a jet-engine com- 
bustion chamber and a selection of rolled 
Steel rings used in gas turbine engines. 


P. and Sons (Manchester), 
Léd. (117). Manufacturers of inflatable life- 
saving jackets, flying and survival clothing; 
high-altitude equipment. 


The Field Aircraft 
Services stand in the 
exhibition is very 
similar to this illustrat- 
ion of the company’s 
display at last year’s 
show. (Right) 


British Oxygen Aro 
Equipment, in collab- 
oration with the 
Walter Kidde Co., is 


Garringtons, Ltd. (233). Products include 
compressor and turbine blades forged to 
oversize, close or precision limits in various 
aHoys; hand tools fos the aircraft industry. 

Gear Grinding eo (209). 
Emphasis is on precisien gears, particularly 
of helicopter gears. The centre piece of the 
show is a rotary table displaying a helical 
annulus ring gear; miscellaneous items 
including drive gears for the Westland West- 
minster and gears for the Wessex and 
Whirlwind. 

General Electric Co., Ltd. (23, 24). Air- 
craft caterimg equipment including a new 
hot cupboard; airport lighting equipment ; 
airborne ekctronic units and instruments ; 
Multiplex equipment for use in conjunction 
with new RAF. airfield arrester-barrier 
system; akitude recorder; Seaslug guidance 


equipment; sections of the Stardac 
computer. 
Girdlestone Pumps, Ltd. (96). New at 


the S.B.A.C. show, the company is display- 
ing vHF aerials for high-speed aircraft; 
moulded connectors covering a wide ~ A 
of requirements, inchiding radar and radio 
equipment, missile ground installations and 
instrument leads ; plastic nuts for preventing 
“ drift’ of potentiometer spindles subjected 
to vibration; pu used for various pur- 
poses in the aircraft industry. 

Girling, Ltd. (236). A telescopic damping 
unit ; control dampers for aerofoil surfaces ; 
a Scimitar rudder and tail fin; an aircraft 
comro! column with a damper incorporated. 


Sir George Godfrey and Partners, Ltd. (21 
and OD.S. 6), and Godfrey Rion 
Co., Ltd. (22). A new exhibit is an air- 


borne vapour-cycle refrigeration package 
which is in production for two military air- 
craft. Also on view are two air cycle sets 
for missile cooling; a pneumatically 
operated mechanical arm for supplying 
cooling air and electrical power to a missile 
before launching is shown for the first time. 
Other exhibits include representative items 
of Godfrey equipment in psoduction for 


the Vanguard, Argosy and other aircraft. 


developing a breathing 
oxygen system using 
liquid oxygen storage. 
IMustration shows the 
Walter Kidde equip- 
ment as fitted in the 
Comet 4. (Below) 


Goodmans Industries, Ltd. (199). A com- 
plete vibration testing system featuring a 
10,000 Ib. thrust vibrator driven from an 
automatic sweep oscillator is on view. The 
demonstration includes a control amplifier, 
an autostrobe and stroboflash unit and a 
group of C.R.O. display units. A _ large 
photograph of a _ custom-built system 
together with cut-away and exploded views 
of large vibrators are also shown. 


The Goodyear Tyre and Rubber Co. 
(Great Britain), Ltd. (164). On display for 
the first time are fabric reinforced tread 
tyres for high-speed aircraft. Also exhibited 
are Goodyear smooth bore high pressure 


aircraft refuelling hose; an_ hydraulic/ 
pneumatic convertor; anti-skid and skid 
warning systems; and a helicopter rotor 


brake and other units. 


G.Q. Parachute Co., Ltd. (50). A recently 
designed flexible lightweight parachute 
incorporating an 18 ft. 6 in. diameter 
canopy in ripstop nylon, complete with 
automatic release mechanism as used on 
Sabres; a fully automatic aircrew safety 
harness based on the type 2 design; air ven- 
tilated units and high-altitude flying equip- 
ment. A photographic display covers the 
company’s latest supply-dropping equipment 
and aircraft braking parachutes. 


Graseby Instruments, Ltd. (278). Guided 
missile and contro] equipment comprising 
accelerometers; accelerometer recorders; 
three-axis accelerometer units; programme 
switches; rate gyros; yaw meters; pressure 
transducers and high pressure valves; and 
a new range of gyroscopic test equipment 
including servoed gimbal universal tester and 
polar axis tester and ancillary equipment. 


Graviner Manufacturing, Co., Ltd. (247). 
Exhibit emphasizes the company’s consul- 
tant and other services to the aircraft 
industry. Among the latest equipment to 
be seen is the pc Firewire control unit; a 
chrome molybdenum steel extinguisher 
bottle containing bromotrifluoromethane 
pressurized to 400 p.s.i. at 20° C. which will 
be used in the Vickers Vanguard, and a 
crashwip variant for the Blackburn N.A.39. 


Grundy and Partners, Lid. (97). Displays 
include radio connectors, cable assemblies, 
looms, juncuon boxes and a new portable 
flight recorder using magnetic tape specially 
designed to cover a wide range of testing on 
all aspects of aircraft performance. 


Guest, Keen and Nettlefolds (Midlands), 
Ltd. (126). A new development in this com- 
any’s wide range of fasteners for the aircraft 
industry is the redesigned locating screw, the 
head of which is now made of nylon with 
a socket in it to allow a wrench to be used 
for tightening. 


(Continued on page 125) 


A Flexibox lapping machine Mk.4 for 
the precision lapping of metal, plastic 
and ceramic components. 
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Here follow sixteen pages of a specially prepared portfolio of 
exclusive copyright cutaway drawings or artist’s impressions of new 
exhibits at the twentieth S.B.A.C. Show. Not all of these will be 
in the air. The new D.H.121 and the Avro 748 will have to 
be studied in model form; on the other hand the Hovercraft and 
the Sea Vixen will be seen in action. The Gamma quadruple 
rocket motor will be available for study in the static exhibition. 


The D.H.121 Short-haul Turbojet 


RITISH aircraft manufacturers, in collaboration with 

British airlines, have been responsible, in the past 10 years, 
for the design, production and introduction of the World’s 
first turbojet and turboprop transports. Now, British Euro- 
pean Airways has become the first airline to order a 
genuinely short-haul turbojet design—the Airco D.H.121. 
There is evidence that, in this case, British pioneering will 
be strongly challenged by the American industry with the 
Douglas DC-9 and perhaps the Boeing 727 also. After de 
Havilland, Douglas is the first company to announce positive 
plans for a second-generation turbojet and although no firm 
orders for the DC-9 have yet been placed the company 
promises to match the D.H.121 target in-service date of 
1963 providing sufficient orders are obtained to justify an 
early start of production. 

The Airco D.H.121 has several unique features which 
command attention. Most obvious of these is the three- 
engined configuration, which is made possible only by the 
choice of rear-fuselage mounting, but confers several impor- 
tant advantages in an aeroplane of this particular size and 
performance. By dividing the cruise power requirement 
among three engines, the best possible take-off performance 
can be obtained for the minimum outlay of capital and 
maintenance costs. The benefit to cabin noise has already 
been demonstrated in the Caravelle. The engines to be 
used are R.B.163s—this 10,100-lb.s.t. project being a new 
member of the Rolls-Royce by-pass family, tailored to fit 
the D.H.121 and with a higher by-pass ratio than the Conway 
and R.B.141. 

De Havilland have “ optimized” the D.H.121 design for 
short-haul operations, the maximum stage distance with full 
payload being 1,200 s.t. miles. Although it might be possible 
to increase this range a little in due course, the design 
philosophy behind the D.H.121 has been to provide the 
smallest possible aeroplane for stages of 200 to 1,200 miles, 
with benefit to the operating costs. Market surveys indicate 
that more than half of all airline traffic moves over these 
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Direct operating costs, based on the A.T.A. method with 
10 years depreciation and 15%, residual value, assuming cost 
economical cruise at 32,000 ft. and no freight. 
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distances, and in keeping with this kind of short-haul oper- 
ation the maximum landing weight has been set at 95% of 
the gross weight, to permit multi-sector operation without 
intermediate refuelling. 

The D.H.121 is based on a wing with 35° sweepback, 
the design of which has been uncomplicated by powerplant 
considerations. Front and rear spars make up the primary 
torsion box containing integral fuel tanks, and a supple- 
mentary spar is used in the centre section and inner wings. 

The main undercarriage units, each with four wheels 
abreast, pick up on the rear spar and pivot through 90° 
before folding inwards; the wheels themselves lie in the 
fuselage when retracted and the nosewheel, also for simpler 
stowage, is offset from the centre line and retracts sideways. 

The fuselage is a circular-section monocoque, with pressure 
bulkheads ahead of the flight deck and aft of the wing 
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D.H.121 


Dimensions 

Span: 89 fc. 10 in. 

Overall length: 114 fc. 9 in. 

Overall height: 27 ft. 6 in 

Gross wing area: 1.350 sq. ft. 

Sweepback: 35° at 25% chord. 

Internal cabin dimensions: 
Length (ex - deck): 64 ft. 
Max. width: 139% in. 
Max. height: 80 in. 


Accommodation 
Typical mixed-class: 75 (4-6 abreast). 
Max. coach: 97 (6 abreast). 
Volume of freight and baggage holds: 
620 cu. fc 
Powerplants 
Three mati Rapes R.B.163 by-pass 
turboje' 
Take-off an each (1.S.A., s.1.): 10,100 
Ib. s.t. 
Noise suppressors all engines, thrust 
reversers on two outer. 


Weights and Loadin 


Max. zero fuel: 85,000 Ib. 
Wing loading (max. t-o. wt.): 77.8 Ib./ 


sq. ft. 

Wing loading (max. landing wt.): 74.1 
Ib./sq. fe. 

Power loading (max. t-o. wt.): 3.46 Ib./ 
Ib. s.t. 


Performance 
Cost. economy cruising speed £3 A.): ait 
508 knots (at 32,000 fc. and 100,000 Ib.). gan" 
Balanced field lengths (B.C.A.R., 1959, 


at max. t-o. wt.): 
At LS.A. at sea level: 6,000 fc. 
At LS.A. +10°C. at sea level: 6,400 ft. 
At 1S.A. +20°C. at sea level: 7,100 fc. 
Landing distance from 50 ft. (B.C.A.R. 
1959, max. landing wt., s.!.): 5,800 fc. 
Range (take-off to landing), still air, 
pical reserves,* 1S.A.. max fuel 
(3'840 imp. gal.): 1,575 naut. mi. with 
12,000 Ib. payload at 460 knots (mean) 
at 35,000 ft. (mean). 
Range (take-off to landing), still air, 
typical reserves,* |.S.A., with 21,500 Ib. 


sic operational: 63,200 Ib. 
Total fuel: 31,100 Ib. 


Max. landing: 100,000 Ib. 


payload, 725 naut. mi. 
* Reserves assumed are for 45 min. at 
Space-limited payload 4 pass.): 21,500 Ib. 15,000 ft.; 220 naut. mi. diversion from 1,000 
Max. take-off: 105,000 Ib. ft.; 1,000 Ib. approach fuel; 
reserve and 44% en route allowance. 


1,000 Ib. final 


trailing edge. The central engine is contained in the rear 
fuselage in what amounts to an enclosed pod behind all 
major structure. Structural material, for the most part, 
will be naturally aged aluminium-copper alloys. The 
primary structure will be designed to have duplicated 
members or crack-stoppers, with adequate safe lives for 
those portions where alternative load paths are not prac- 
ticable, or which are not readily inspectable. 

For lateral control, the D.H.121 has split ailerons, the 
inner portions operating alone at high Mach numbers. 
Large double-slotted flaps are provided and these work in 
conjunction with the leading-edge flaps. Conventional air 
brakes lie ahead of the flaps, and can be used to supple- 
ment the “lift dumpers,” for use on landing. In the air, 
the undercarriage and engine reverse thrust can also be 
used for braking. 

The tailplane is of the all-moving type with a geared 
elevator. All controls are fully powered. Three completely 
separate 3,000 p.s.i. hydraulic systems are provided. Each 
primary control surface is operated by three hydraulic jacks, 
adjacent to the surface and working in parallel. This 
arrangement means that any pair of jacks will overcome 
malfunctioning in the third, and any one will continue to 
operate the controls. 

Three engine-driven pumps and an independent power 
supply are available for the hydraulic system. Electrical 
power supply consists of a 400-cycle 115/200-volt 3-phase 
constant ac system and a 28-volt pc system, the latter 
through transformer-rectifiers from the three generators. 

The D.H.121 is thought to be the first aeroplane designed 
from the start with full provision for automatic landing, 
as specified by B.E.A. Initially, the equipment will provide 
for automatic flare-out and touch-down through the auto- 
pilot, with automatic control of engine power down to the 


touch-down point. Later stages will be the addition of 
equipment to control roll and yaw below 200 ft. and to 
kick-off drift prior to touchdown. 

Various layouts have been prepared for the D.H.121 cabin, 
which is roomy enough for six-abreast economy-class seat- 
ing. The maximum will be 97 economy seats, although 
B.E.A. plan to use only 90. Typical mixed-class arrange- 
ments are B.E.A.’s 25 first and 50 economy, or 20 first and 
55 economy. Provision has been made for airstairs, which 
will fold into the fuselage under the forward passenger 
door, and an auxiliary power unit can be fitted for engine 
starting and independent cabin air-conditioning. 

Much wind-tunnel testing and some preliminary structural 
testing on the D.H.121 has been done already, and a fuselage 
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SEPTEMBER 4, 1959 


nose section, complete with cockpit and canopy, is about 
to undergo test. Detail design is going on and the division 
of responsibility between D.H., Hunting and Fairey has been 
agreed, teams from the last two having returned to their own 
offices after spending some time with de Havilland. 

The first D.H.121 is expected to fly before the end of 
1961, and Airco hope that orders will justify laying down 
an initial batch of 100 or so. This would mean that 
deliveries to B.E.A. and other customers could begin in 
quantity in the last quarter of 1963. The B.E.A. order for 
24 will be delivered in three batches during 1963-1965, 
allowing earlier delivery to be offered to other customers 
and the B.E.A. fleet to be built up with increasing traffic. 
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Payload-range curves for three cruising speeds, with fuel 
reserves as indicated, in 1.S.A. 
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THE AEROPLANE 
and ASTRONAUTICS 


An impression of the D.H.121 with a 

typical mixed-class interior for B.E.A. 

In the first-class cabin, forward, 20 seats 

are at 40-in. pitch ; the 55 economy-class 

non-reclining seats to the rear are at 
34-in. pitch. 


© Temple Press Limited, 1959 
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The speed capabilities of the D.H.121, in 1.S.A. conditions. 


Cost economical speed is M = 0.87. 
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and ASTRONAUTICS 


N this page appears the first detailed cutaway drawing of 

the S.R.N.1. Hovercraft. This novel vehicle is propelled 

by air jets and supported at about 12 in. above ground level 

on a cushion of air which is kept at about 0.15 p.s.i. above 

atmospheric pressure. The air cushion is formed by inward- 

facing air jets around the outer edge of the craft; the theory 
of this lifting system is given at the end of this article. 

The inventor of the Hovercraft is Mr. C. S. Cockerell, 
whose work on it began as a private venture in 1953. In 1956 
the project was taken up by the Ministry of Supply and 
classified as secret. Saunders-Roe, Ltd., was given a Hover- Lf” Vy 
craft appraisal contract by the Ministry in 1957. In 1958 Tae Uy / 
the project was declassified and financial support for its and (oe f 
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development was given by the National Research Develop- Tf 
ment Corporation. KEY 
A company called Hovercraft Development, Ltd., was CUsmION LIFT SvsTEn 
M . ain air intake. 
formed to control the project and Saunders-Roe was granted 2. Fixed guide vanes pre-spin air before it enters fan disc. 
a further contract for work including the design and manu- 3. Four-bladed Sxed-oiach Jicwood wooden fan (Leonides-driven, 7 ft. in diameter) 
* . : pressurizes air for lift and propulsion systems. Ajrflow, pre-spun by guide 
facture of a development vehicle, the S.R.N.1, which took vanes, is straightened again after passing through fan, preventing swirl in funnel. 


the company less than eight months. Since its first tests this 
experimental prototype has been much in the public eye; 
one highlight was its crossing of the Channel on July 25. 
This took 2 hrs. 3 mins.; the average speed was about 


4. 435 b.p. Alvis Leonides piston engine drives fan. 

5. Roughly two-thirds of pressurized air passes down funnel into 6. 

6. Main lift duct beneath top decking. 

7. Air passes to inner and outer peripheral jet nozzles 

8. Jet nozzles, one spaced 3 ft. inboard of the other, continue completely round 


circumference of craft and face inwards at 30 degrees to the horizontal. 
13 kt. 9. Air passing through nozzles creates air cushion beneath craft, giving lift. 
. ’ + : : 10. Air jets are deflected and spill outwards because of air cushion pressure, creating 
The S.R.N.1 is powered by a 435 h.p. Alvis Leonides doubled-walled air curtain which confines air cushion beneath craft. 
engine driving a four-bladed fixed-pitch axial fan which sup- 11. Anti-Coanda effect wedge—prevents air jets sticking to bottom surface of craft. 


plies air at about 16 p.s.i. for the lift curtains and for 
propulsion, About 70% of the power goes to the lift system 
and 30%, to propulsion. 

The lift system consists of two concentric air jets three feet 
apart, the outer one at the outer edge of the vehicle. The air 


Reaction propulsion is used for the Hovercraft; some 30% 
of the air which passes through the fan is exhausted through 
propulsion ducts to give thrust. The design operating speed 


jets are directed in towards the centre of the craft at 30° to *s 25 kt. 

the horizontal. A cushion of air is thus maintained under The craft is 30 ft. long, 24 ft. wide and has an all-up 
the craft to support it; the air curtains are deflected by this weight of 7,500 tb. 

higher-pressure air cushion and travel outwards at ground The Hovercraft’s pilot controls the vehicle via two sticks 


level. . ¢ and rudder bars. The main control stick alters only the 
The S.R.N.1 was designed to operate 15 in. above ground attitude of the craft; movements are made in the same way 
level, although during tests this has not been achieved, and as with an aircraft control column to vary the attitude in 


the actual hover height is just under 12 in. pitch and roll. Movement of this stick operates valves in 
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PROPULSION SYSTEM 

12 About one-third of intake air bled off into propulsion svstem by 13 

13. Splitters separate propulsion system air from main flow and also act as structural 
stiffeners 

14 Air passes into propulsion ducts 

15. Guide vanes in propulsion duct direct air forwards and aft. 

16. Pivoting gate-type propulsion duct valves, controlled from secondary stick. 

7. Propulsion duct extensions. 

DIRECTIONAL CONTROL 

18. Rudders, operated from rudder bar, deflect jet stream for directional control 

19. Duplicated control levers on forward rudders carry cables to rear rudders 

20. Aerodynamic surfaces added to aft rudders 

PITCH CONTROL 

21. Main stick, forward and backward movement of which gives pitch control. 
Forward movement shuts 22 front lift control valve (leaving rear valve open), via 
push-pull rod system 23. Lift curtain is spoiled locally, dropping nose 

24. Springs in rod control systems give feel and prevent valve overbalance 

25 Triple aft lift control valves, cable and rod operated (26), when closed by 
rearward stick movement spoil rear lift curtain locally, dropping stern 

ROLL CONTROL 
Sideways movement of main stick gives roll control. For example, stick movement 
to right operates starboard lift duct valves 27 via control rods 28, hanging levers 
29, and cables 30. 

PROPULSION CONTROL 


31. Secondary stick (push forward to close both front propulsion duct valves, 
directing full thrust aft and giving forward motion—pul! back to give rearwards 
motion) 

32. Linkage is via cockpit cross shaft, cables, and rods, to gate-tvpe valves 16 

GENERAL 


33, Engine cooling air skimmed off here and passed through holes in ducts and 
top decking 34 to atmosphere 

35. Carburetter air intake with Vokes air filter 

36. Engine mounting feet bolted to fittings on buoyancy chamber. 


~Reoy cRoss~ 


ele HOVERCRAFT 


WORKS 


Jrawing copyright The Aeroplane and Astronautics” 


— = «<— —> so 
A cushion of air, slightly above atmospheric 
pressure, is maintained beneath the Hover- 
craft by air jets around its periphery. 


Oil tank 

Oil cooler 

Fuel tank (30 gal.). 

Bulkheads divide structure into watertight compartments 
Buoyancy chamber, also divided into watertight compartments. 
Beaching wheels (quickly detachable) with buoyancy chambers attached 
Wheels interchangeable with landing pads 

1 Ib. fire extinguisher bottle for carburetter intake 

6 Ib. fire extinguisher for engine spray rings 

Hand extinguishers 

Whip aerial 

Pye VHF radiotelephone transmitter receiver 

Radio control panel above dash Intercomm. integral with radio circuit. 
Battery 

Windscreen washer bottle. 

Screen wiper 

Rotating clear view panel and motor. 

A.s.i. venturi 

Main instrument panel 

Cable conduit. 

Bow structure 

Equipment boot 

Inner and outer access panels to power unit, funnel, etc, 
Engine exhaust pipe passes through splitter 

Throttle controlled from twistgrip on secondary stick, 
Handling and towing lugs 

Hoisting lugs 


ater 


= = 7 5 a u i : 
p aces a a a ee *y 
; , fe 
. / \ . 
. : 7 3 oa5 
; : Q —__ : ~ 4 P mt 
; a ae 
%Y Yp on Fi |46 is 
4 | =x] s3 
/ i F a : 
a. | Vy; 
oe { y CA . " |__/44 ff , 
i 04 4 J = a ww, Ys y f = eg 
7] 4 ] : - ‘ i —7< | pn ae 
Ss Z } Ag ey a aes ge 
. => | if 16 isi k here Pe, oy 2 | ‘ 
= Sie | a /\¢ \ 3 ie 
' =} ' a 17 \ | ar 
a PV i ia LS O/ FV’ ING | | 
, _—— & via — — — De i) a ae \ - , oe 
-— c~ CF eee | ea | a i \ NN J coh 
33 se ay 24 ry j - \'\ ier => ee : 
, 4 Swe i} {i . © \)\ iV ed 48 — ; a hig 
h| oS ax, . } Ay \ 4 " y s | \ 4 Wy } Wis 
aS | Fawr alee: \w —. : 
; = ; é LN == NN la ~, 
: ££ SS sek $9 | } IX oof fr A, —/ / (ASO) eo _ oe ‘ 
PS MY ROARS ZS ON \ 
— i , NG +) Ye sb 7 AP a) SI SO, * \ : 
| \ ne ‘- . 1 1 \ iF : ue >| —“ \ ~—™ at BS . NN \ f 
i) OPSIRA WG s 1) BS ‘NN ite AS ay Ls. Big S N \ 
&§ aN 3a NS Sew ay 7p | —== \ ae 
é ; © i _ j im’ vi . ay] L *\ EW 8 /f | id: t * y S : —— 
Perel NAG LPS Fw’ ne | ee F) = = a 
aNd : eet ia =| ———— a, : 
3 j Chas | yw . \¥ ~ AN _ i \\3 239 i 7 /Ke:—___ — j 
a) /, |3s iN \ ; 7 \Z Ay) =P AP Pa wearers —// KR = —— —— / eats 
>y A ee , 32 5 ——s—w\ | canis a | —=—— —— 
—_ \ =\\,|36 | = we ~~ |= = \ } > en re | “a 
{1 Fe ? & ———4 y/ = — 7 . 
1 Five’ \ B= . 28 35.2 = >. — . # 
®, Reh qe) 17 q = ' = a M. 
4 \ i a i / —— a 6 / 3 wy Hi 
Mea ee YN) | : 
‘ . . en wo Z : > = — Ns} Prine a 
i i 3 NY . 4 ¥ . i = ~--— ‘\ , () / é el 
: ; 1 — . f ZZ ; S| ~~ _£. o4 a / t 
Py } weieee \ 62 }j 7 i— ae S —S - / : 
: —C ae 27 | 27 p te | SSS 18 =. © i / chee 
‘ — ANKE OO — > } fs“ 10 ae 
: / | | wit) Ss —— SSS a Bas 
fp 7 aN Ail ESS QKR Jy i: 
/, 7/ i, \ 4 ~ — “a ‘ \ i. : 
A / I / \ y | Uy 1 SS s 4 3 
TY Sal Ninel aisial ill \\ .\\$ | tN - "Sa Ps 
. ey ~ ‘ 7) 1] IR ; <= 7 e 3 
by a : \ \\\ MS — \\ 9 “ : 56 rd ry > 
as { / — ' \ A Y . ae 
fay i lust I @ 
ie _ > l \} Hil (sti f ae 
BS a LS eSNCRPUUNYY MRNTUUUUUUHTUTHUELU HUET ECTPEE ATED {pick ec Lil } 42 : ore 
iF _aeeeSeMSSRUDYEN A ASOVSRUENANSEVENATENSeeseNes ett! bevvesiisarere rr y % ay By 
2 _ es 
7 F a3 
| ae 
37. Ee 
38 a 
“4 39 b 
= 40 oie 
{ 41 Soe 
{ 42. Bian ae 
43. vy 
44 r 4 
i 45 nm 
46 - 
47. : : A 
| 48 ; 
49. i 
50 
51 ee 
52 ‘S 
53 aA eee 
54 oe 
, 55. ore 
56 ee 
57 re! 
58 vt 
$9. ry - 
: 60. tan 
61. = 
62. : —y 
oe ie 
2 i 
‘ ; ee : : di, eR ee Baie 
—— } oP: Dom ys hee’ 


four lift-control ducts which are respectively at the front, 
rear and on either side of the craft. 

The secondary stick is moved forward to give forward 
motion and backwards for rearward movement of the 
S.R.N.1. Movement of this control opens or closes valves 
in the propulsion ducts so that air is ejected in the appro- 
priate direction. Rudder bars are used for yaw control; they 
vary the angle of deflector vanes at the ends of the propul- 
sion ducts. The rear deflection vanes have vertical extensions 
which act as normal aerodynamic rudders. 


Future Developments 

The experimental S.R.N.1 is being modified for further 
practical tests of the Hovercraft principle. Modifications will 
include the installation of a second engine to increase the 
hover height to about 18 in. and operating speed to 40-50 kt. 

Studies have been made of operational Hovercraft which, 
it is suggested, could be used as fast ferries for short sea 
crossings Or as cross-country vehicles in roadless countries. 

One of the projects is a 100-ton cross-channel passenger 
ferry which would cruise at about 90 kt., operating at a 
height of between 1 and 4 ft. above the water. It would be 
about 130 ft. long and would carry 300 passengers and their 
luggage, equivalent to a payload of 30 tons, or 30% of the 
laden weight. 

Another project is a 400-ton long-range vehicle transport 
to cruise at 100 kt. over a 300 n.m. stage length. Its operat- 
ing height would be between 3 and 8 ft. Such a vehicle 
would have both civil and military applications, as it could 
land well up a beach or slipway and make loading and 
unloading very simple. About 220 ft. long, it would have a 
160-ton payload. This load, 40% of its all-up weight, is 
equivalent to 20 laden trucks, each weighing eight tons. 

Another study is of a Hovercar which could operate at 
speeds up to 100 m.p.h. It would be 27 ft. long and have 
a laden weight of 44 tons. Sixteen passengers or 1} tons of 
freight could be carried. This Hovercar would be suitable 
for operation in remote areas of undeveloped countries. It 
would not need conventional roads and bridges, but merely 
an unmetalled trackway free from obstacles with perhaps 
shallow ramps at river banks. 

Much development is obviously necessary before such 
projects come to fruition, but the Hovercraft principle 
would seem to have considerable potentialities. Operating 
height of the vehicles is limited if they are to be used 
economically and this will probably be the deciding factor 


in their future use. 
Hovercraft Theory 

In the Hovercraft concept of lift a jet of air forming a 
curtain is ejected towards the centre of the craft from all 
points of the craft around its circumference. The increase 
in pressure built up beneath the craft bends the air curtain 
so that it is ejected away from the centre of the craft in 
contact with the ground or water. 

This system produces lift at zero incidence and forward 
speed, Consider the flow in a vertical plane of unit width 
of a thin air curtain and neglect second order effects. 
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TRANS-CHANNEL TRIP.—Swathed in 

spray and trailing a foamy wake, the 

Hovercraft makes its first crossing of the 

English Channel at an average speed of 
13 kt. 


HOVERCRAFT CONTROLS.—The main 
control stick of the Hovercraft, between 
the pilot’s legs, acts in the same way as 
an aircraft's control column to vary pitch 
and roll attitude. On the pilot’s right is 
the secondary control stick which is 
moved backwards or forwards to propel 
the craft in the appropriate direction ; the 
top of this column is formed by a twist- 
grip throttle control for the engine. 


Equating the rate of momentum change in the air curtain 
to the forces acting on the air curtain by the air cushion: 
eV*t (I t cos) ”- Poh —(1) 
where:— 
V=curtain velocity 
t=thickness of air curtain 
@=initial angle of incidence 
relative to the horizontal 
h=craft height 
P.=cushion pressure 
p=air density 
Now consider for the sake of simplicity a circular craft 
with curtain radius r. 
Total thrust of the air curtain T=2zreV*t_ —(2) 
The weight of the craft W is given by W=xr2p. —(3) 
Substituting equations (2) and (3) into equation (1):— 
T (1 + cos) — Wh 
ae 


Hence =; (1 + cos) —(4) 

The maximum value of (1+ co) occurs for jets which 
face horizontally inward; in this case there is no direct 
thrust contribution to the lift of the craft. From equation 
(4) it is seen that the value of weight over thrust is propor- 
tional to the radius of the craft divided by its height off 
the ground. Hence, for high efficiency the Hovercraft must 
be large in terms of its operating height. 

Putting power requirements for lift P=TxV_ into 
equation (4) 

Pee 
Wor (1+ cos9) 

Hence for minimum power V must be as small as possible. 
The lower practical limit of V depends on the cushion 
pressure, the lower limit of which depends upon the velocity 
for which the craft is designed. 
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DUvkw th = 


FEEDER LINER 


115 


Two 1,740 e.h.p. R.R. Dart 
R Da. 6 Mk. 514 turboprops 


Hinged nose-cap. 
Glide-slope aerial. 
Cloud-collision radar. 
Batteries. 

Rudder pedals. 

Central control pedestal. 
Control column. 

Radio racks. 

Air duct to cockpit. 
Nose undercarriage 
operation). 

Freight. and crew entry door. 
Viscount-type powerplant. 

Air duct to cabin. 

Hinged leading edge. 

Centre section to mainplane stringer 
joints. 


(hydraulic 


Engine accessories gear-box. 


FRONT BAGGAGE 
COMPARTMENT 


~ 
tv 


INTEGRAL SSO GAL. FUEL TANK 


Water-methanol tanks in wing root 
fillets. 


Four-seat-attachment rails in floor. 


Fuselage-centre section attachment 
frame (front and rear spars). 


Main undercarriage wheel doors. 


Main undercarriage (hydraulic 
operation), 


Flap (electric operation). 
Fuel filler. 

Aileron. 

Wing inspection panel. 
Rear baggage door. 
Cabin entry door. 

11s localizer and vor aerial. 
Fin inspection panel, 
Rudder. 

Elevator. 

Tailplane inspection panel. 


AIRCRAFT FURNISHINGS 
LIGHTWEIGHT SEATS 
\ 


ROLLS ROYCE DART 
MK. 514 ENGINES 


PNEUMATIC DE-ICING BOOTS’ 


THE AEROPLANE 
and ASTRONAUTICS 


Dimensions 
Span: 95 ft. 0 in 
Overall length: 67 ft. 0 in. 
Overall height: 24 ft. 104 in. 
Gross wing area: 795 sq. ft. 
Aspect ratio: 11.352 
Internal cabin dimensions 
Length (ex. flight deck): 46 ft. 6 in. 
Max. width: 97.2 in 
Max. height: 76.6 in 
Max. useable floor area (less flight 
deck): 296 sq. ft 
Max. useable volume (ex. flight deck): 
1,990 cu. fe 
Baggage and freight volume: 335 cu. ft. 


Accommodation 
Normal courist: 36 (4 abreast). 
Max. coach: 44 (4 abreast). 


Powerpiants 
Two Rolls-Royce Dart R.Da.6 Mk. 514. 
Take-off power each (1.S.A., s.|.): 1,740 
e.h.p. at 14,500 r.p.m 
Rotol c.s., f£.f., four-bladed propellers, 
12 ft. diameter 


Weights and Loadings (40 pass.) 
Basic operational: 19,444 Ib. 
Total fuel: 8,910 Ib 
Mirs. cap. payload: 9,666 Ib. 
Max. take-off: 33,000 Ib. 

Max. landing: 33,000 Ib. 
Max. zero fuel: 29,110 Ib. 


Wing loading (max. t-o. wt.): 41.5 
Ib./sq. ft 
Power loading (max. t-o. wt.): 9.5 
Ib./e.h.p. 

Performance 


Recommended cont. cruising speed 
(1.S.A.): 230 knots (at 20,000 ft. and 
31,000 ib.); consumption, 0.675 
Ib./s.h.p./hr 

Balanced field lengths (max. t-o. wt.) : 
1.S.A. (sea level): 3,500 fc. 

1.S.A. +15° (sea level): 3,750 fc. 
1.S.A, (5,000 ft.): 4,750 fc. 

Landing field length (from 50 ft. at max. 
wt., LS.A., s.1.): 2,310 fe. 

Range (take-off to landing), still air, no 
reserves, |.S.A., max. fuel (1,100 Imp. 
gal.): 1,630 naut. mi. with 4,420 Ib. 
payload at 230 knots (mean) at 20,000 
ft. (mean) 

Range (take-off to landing), still air, no 
reserves, |.S.A., with max. payload: 
580 naut. mi. 


BAGGAGE COMPARTMENT 
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ALL-WEATHER NAVAL 


FIGHTER 


Two Rolls-Royce Av 


on 


200 Series Turbojets 


— 
AV 


» 


HINGED 
GLASS-FIBRE NOSE 


KEY 


Front Fuselage, with pressurized cockpit picks up on 
3. 


5 


centre-section at 12 and 1 
Glass-fibre radome, 2 locking-spigots, 
lock lever and 4 hinge mechanism. 


3 radome 


Nosewhee! with retraction jack and 6 stecring 
jack 

Fairing doors with deck-approach light and land- 
ing lights. 

Wheel-well casing above cockpit floor, 9 pilot 


to port of it and navigator 10 to starboard. 
Navigator's hatch. 


. 13 Fuselage connections to centre-section. 
. 1S Front and rear pressure bulkheads. 


Pressure flooring with 17 controls through step. 
Rocket-pack on each side of nosewheel with 19 
underfloor operating jack 

Air-brake, hinged at 21 with 22 op. jack (note 
23 deep central underfloor keel) 

Wedged fairing fits into space between air-brake 
hinge-arms 25 

Sliding hood with rack and pinion and horizonta! 
and vertical rollers running in trough 27 (jettison- 
able by explosive charge). 


Centre Section comprising 


28. 


Rib on aircraft centre line with 29 one open, 
braced bay. 

Torsion box between main spars 30-30 (with 30a 
catapult launching hook). 

Engine-bay detachable fire walls. 

Spectacie-beam and jetpipe fairing. 

Engine mounting trunnions (rear). 

Engine forward mounting 

Arrester hook, hinge-point and jack 

Ram-air turbine drives emergency hydraulic pump 
for flying controls. (“ Jack-in-the-box ” stowage 
in jetpipe fairing.) 


>IraTr 
4LU4 


- = = —_“ \ 
S) ROCRKET-~PACK 
=—@ (EACH SIDE) 


ee 


“J EROPLASE 


7 


62. 


66. 


- 
/. 


6 
A 
From 


GATOR 
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Hinged arm. 

Down-lock hook keeps unit retracted into box 
against action of spring damper. If flying-contro| 
hydraulic pressure fails, manual release of down- 
lock hook extends unit into airstream to provide 
emergency hydraulic supply 

Capping strip and top cowling fasteners. 

Floor structure (including 41 beam carrying under- 
floor auxiliaries-gearbox by trunnions): 42 drive 
from engine, 43 generator and other auxiliaries 
are seen. Drive under starboard bay floor from 
the same gearbox to a second set of auxiliaries. 
Hydraulic filters in trough 


Undercarriage hinge bracket and 46 operating 
jack 


b Undercarriage hinge axis. 


Radius rods and 48 connect ons to up-lock and 49 
door operating servodyne. 
Fold 
Centre-plane end rib with 51 
and operating jack. 
Fixed pivots of linkage 51. 
Bracket on outer-wing 
Latch-pin operating jack (expands at both ends 
to 55, 56, 57) rocks arms to 58 open or close 
latch pins, plus 59 latch gear through 60 spring 
Strut to give delayed action to pin 59. One end 
of jack 54 will be anchored when 61 cam plate 
is blocked by action from cockpit. 
One of the outer-wing latches shown attached to 
63 piece of outer-wing end-rib. 
Two wing-fold hinge points 
Light-store pylon housing: 65a light-store pylons. 
Heavy-store pylon housing (drop tanks or bombs 
can be carried). 
Boundary-layer fence. 

Control 


wing-fold linkage 


68 stick (with 69 manua] contro! to varv gear 


DH FIRESTREAK 
ZIR-TO-AIR MISSILES 


ratio) thence via 70 and cable-runs through step | 


wing leading-edge, thence via 71 drive transfer mechat 


ism (one half on centre-plane rib, the other half 


Qo 


outer-plane rib, halves press together against spring & 


form cable spring-tensioner) thence via 72 


rod and 


swinging arms to 73 spring-feel unit with 74 its centring 
plate and spring, thence to 75 dual-levers, centring stra 


and autopilot actuator and 76 operating jack. 


77. Inductor transmitter between 73 and 75, @ 
starboard aileron only. 

RUDDER CONTROL 

From 78 rudder pedals and cables through pressure 


glands at 17 (coupling-up to 79 sprocket drive on way) 
79. Sprocket drive to 80 dashpot which is loaded by 


‘ 


airspeed through 81 pressure head to give 
feel on stick. 


‘q* 


tail 


82. Cable drive from glands 17 up starboard 
boom to 83 rudder contro! unit with 84 
spring-strut and 85 electrical autostabilize 


actuator; thence via coupler cable up and acros 


86 tailplane front spar down to port fin unit 
and down port boom back to cockpit 
ALL-MOVING TAILPLANE CONTROL 
From 68 stick via 87 connecting-rod, e-restricto 


mechanism 87a and cable glands 17 up tail boom as a 
88 to 89 spring-feel cam, thence to 90 operating jach 


control valve. 
Jack pushes 91 


upwards guided by 


radius - rod 
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tailplane in its guides and 
rods pass back to 95 


raise 93 
From 89 cam 


and 92 link to 
about 94 its axis 


Mach-sensitive gear change. From 95 coupler cables 
up into 94 tailplane hinge shaft and across to other 
boom where layout is similar Thence back down to 
cockpit. 


FLAP CONTROL 
96. From driving wheel in port engine bay (driven by 


jack alongside in starboard engine bay) thence 
via 97 cables to 98 gearbox and shafting There 
are chain-drive take-offs to the flaps at 98, at 


either side of 99 tail boom, at 100 inner-wing end 
rib, at 101 outer-wing end rib (with coupler 
between) and at 102 outer end of outer-wing 
flap. All have guide tracks At 99 they also 
have flap-tilting (torque) tracks 
Take-off from 103 flap-shaft up boom to 103a 
fin top. Thence ajong to 104 tailplane tab-track 
member hinged at 105 so as to displace the roller 
tracking 106a in it and the 106 moving-tailplane 
tab coupled to it (to give tail-down moment to 
counteract nose-down trim change when flaps 
selected ** down **). 
PRESSURIZING SYSTEM 
107. Ram air in both sides under wings at root up 
to 108 heat exchangers (with 108a tapping to 
alternator cooling) thence to 109 pipe to 110 fan. 


119. 


Meanwhile, hot air bleed from each engine at 
1Sth compressor stage comes via 113 to exchanger 
108 and up to 111 cold-air unit turbine. Mixture 
then on up to 114 water extractor. 
Hot air direct to 114 extractor 
temperature control vaive. 
Warm air mixture thence via 
(canopy demist, punkah louvres, 
panels demist) 

Three-channe} duct (outer two demist rear canopy, 
middie demists front canopy). 

From engine bleed 112 another branch 117 down 
to wing leading-edge light-store pylons 65 (with 
118 heating-package for pneumatic system). 118a 
Ram air flow 

Branch-off from 118 passes 
cockpit for windscreen de-icing at 
exhaust louvres 


INTAKE DE-ICING 


Gate valve, 15th stage engine air, thence via 122 
to manifold 123 feeding jackets 124 around intake 


also via 115 


116 to 
windscreen 


cabin 
side 


straight through to 
119 with 120 


ducts and out through holes as at 125 
. Gate valve for de-icing intake of actual engine. 
Engine pressure-relief valve exhausts through 
cowling 

Extension to 123 feeds front intake as at 127 and 
boundary-layer air bleed facings. Same both 


sides, both engines 


Drawing by 
J. H. Clark, A.R.Ae.S. 
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127a. Boundary layer bleed outlet. 
128. Duct beside 107 Jeads to generator (43) for cool- 
ing (same cach side) 
FIRE ZONES (A, | and 2) 
A. From spar 30 to front firewall ring 31. 
1 31 to rear firewall 3la 
2. 3la to spectacle beam 32 
Ram-air exhaust from heat exchanger 108 and from 


fan 
wall 


remainder 
side.) 


132. 


133 
134 
135 


135a 
135b. Drooping 


110 goes up and 


along 129 to empty into rear fire- 
via louvres 130 into 2 


zone « 
131 and out aft. (Repeat other 


Some 
along 


Passes 
pipe 


One 12 Ib. fire-extinguisher (port and starboard 
undercarriage bays) and one 6 Ib. bottle along- 
side duct 109 with spray nozzies in engine bays 
(zones A, 1 and 2) 

Firewire fire-detection system around engines. 
Engine wheelcase breather 

Invertors with cooling ducts 

Taii-boom bumper and shock absorber. 
leading-edge profile outboard of fence. 


RADIO AERIALS 


140 
Two 


Tacan (on fuselage nose) 
Tacan (under fuselage by 
VHF (under fuselage nose) 
pF (under fuselage nosc) 
IFF (on centre rib of wing) 
radio altimeters—on bottom skin line below 140. 


airbrake 20). 
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FOLLAND GNAT TRAINER Mk. 1 


One Bristol Siddeley Orpheus Mk. 
turbojet of 4,230 Ib. s.t. 


PRE-PRODUCTION batch of fourteen Mk. 1 Gnat 

Trainers is being built by Follands for the Royal Air 
Force. The first of these advanced trainers is now nearly 
complete and its constructors hope to have it at the $.B.A.C. 
Show. 

The performance of the Trainer is similar to that of the 
Mk. 1 Gnat fighter. Its maximum level speed approaches 
Mach 1 so that fairly shallow dives produce supersonic 
speeds and allow pupils to experience transonic phenomena. 
This maximum speed is Mach 0.97 at the tropopause and 
over Mach 0.9 at sea level. Dives up to Mach 1.15 should 
be made quite easily. 

To allow the “classroom” to be reached easily, a good 
rate of climb is needed so that most of the flying time can 
be spent at high altitude if necessary. The Gnat Trainer 
climbs to 40,000 ft. in about seven minutes, and has a 
ceiling above 50,000 ft. 

All-weather operation is specified from 6,000-ft. runways; 
this gives rise to fairly severe low-speed handling require- 
ments for an aircraft of this type. A typical training sortie 
one hour long can be flown; a sortie can be extended to 
two hours if overload fuel is carried in drop tanks. 

The take-off and landing distances and speeds specified 
for the Trainer have led to the use of a larger wing than 
on the Gnat fighter and conventional split flaps have been 
fitted. Wing area is 175 sq. ft., nearly 40 sq. ft. more than 
that of the Mk. 1 fighter and nearly 100 gal. of fuel is 
carried in integral tanks. The inboard ailerons of the Gnat 
fighter have been replaced by conventional outboard 
ailerons. To offset drag produced by its increased area, 
the wing's thickness/chord ratio has been reduced from 
8 to 7%. The larger wing and flaps have led to increases 
in tailplane and fin area. 


100 


The flying controls of the Gnat Trainer are fully powered 
with the exception of the rudder; the controls revert to 
manual if there is a power failure; this is possible because 
the aircraft is small. To allow recovery from any unusual 
manceuvre which the aircraft may be performing when a 
power failure occurs, a standby accumulator in each control 
system provides sufficient hydraulic fluid for recovery. 
Both the aileron and longitudinal control employ non-linear 
gearing to avoid oversensitivity during certain flight 
conditions. 

Longitudinal control is basically similar to that of the 
Gnat Mk. | system: the elevators are normally mechanically 
locked to the tailplanes to form a slab tail driven by a 
Hobson actuator. Following a hydraulic failure the eleva- 
tors are unlocked and operated manually through cables 
and push-rods. The ailerons are powered by Lockheed 
servodynes and revert to manual control automatically. 

Powerplant is the Bristol Siddeley Orpheus Mk. 100 
turbojet, rated at 4,230 Ib. static thrust. This has a larger 
turbine than the Mk. 701 Orpheus and gives improved 
specific fuel consumption with only a slight compromise in 
performance. Low-pressure air starting is used. 

The internal fuel tankage of 260 gal. gives the aircraft 
a maximum endurance of nearly two hours, or just under 
three hours when two 66-gal. drop tanks are carried. 

The fuselage of the Trainer differs only in detail from 
that of the Gnat fighter. Many components are common 
to both aircraft, including about 40% of the few castings 
used. As with the fighter, the main and nose undercarriage 
legs retract rearwards into the fuselage and act as air 
brakes when partially extended. 

Pupil and instructor sit in tandem. The instructor's cock- 
pit is behind the point where the pressure bulkhead came 
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KEY 

1. Pitdét head. 

2. Landing lamp. 

3. Main battery. 

4. Standby battery. 

5. Tacan transmitter/receiver. 

6. Undercarriage external indicator lamp 

7. UHF junction box. 

8. Standby artificial-horizon inverter-unit. 

9. Compass gyro. 

10. Altimeter amplifiers. 

11. Standby artificial-horizon and direction-indicator control 
inverter unit. 

12. UHF main and standby transmitter/receiver. 

13. Tacan coupling unit. 

14. Rudder bar complete with toe-operated wheel-brake 
pumps. 

15. Oxygen regulator and UHF controller. 
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Fuel-tank layout 


16. Control column. 

17. Starboard console. 

18. Harness control lever 
19. Manual override control. 


20. Flying-control pulleys under floor. 


21. Folland ejector seat. 

22. Ejector-seat guide brackets. 
23. Canopy control handle. 

24. Air conditioning system. 


25. Safety lock for ejector seat. 


26. Ejector-seat firing-handle. 

27. Undercarriage jack. 

28. Undercarriage doors act as air brake. 

29. Nose wheel. 

30. Intake boundary-layer bleed duct. 

31. Boundary-layer bleed outlet. 

32. Starboard fairing pressure bungs. 

33. Fuel tank. 

34. Jettisonable fuel tank. 

35. Pylon. 

36. Forward wing attachments (port). 

37. Rear wing attachments (port). 

38. Bifurcated intakes. 

39. ILS receivers. 

40. Zero-reader computer. 

41. Liquid-oxygen converter. 

42. Water separator. 

43. Voltage regulator. 

44. Ground signalling light. 

45. Engine-oil tank 

46. Main undercarriage jack. 

47. Main undercarriage down-lock 

48. Main undercarriage up-lock 

49. Main undercarriage and wing attachment bracket. 

50. Main undercarriage doors act as air brakes. 

51. Main undercarriage. 

52. Hydraulic wheel brakes. 

53. Navigation light. 

54. Aijileron servo. 

55. Flap servo 

56. Tail plane and elevator control quadrant. 

57. Bristol Orpheus Mk. 100 engine. 

58. Hobson control unit for slab tail. 

59. Tailplane operating arm (starboard). 

60. Rudder operating lever. 

61. Navigation light. 

62. Brake parachute. 

63. Elevators locked to form slab tailplane which is 
power operated. If power fails elevators are 
unlocked and operated manually. 

64. Elevator. 

65. Elevator locks. 

66. Aijlerons. 

67. Flaps in down position. 
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on the Gnat Mk. ! and the fuselage has been lengthened 
by about nine inches here to provide a roomy cockpit. An 
equipment bay and a fuel tank, which were in this position 
fighter on the Mk. 1, have been re-sited—the fuel in the 
intake fairings in place of the discarded Aden cannon and 
ammunition tanks, and the equipment in the nose. 

The latest Folland ejector seat will be fitted to the Mk. 1 
Trainer. It will have an ejection velocity of approximately 
80 ft./sec. and runway-level ejection will be possible. A 
combined release system is fitted, with the canopy and seat 
interconnected, but ejection through the canopy will also 
be possible. 

When the Gnat 1 fighter was designed no fatigue life 
was specified for its structure. In the case of the Gnat 
Trainer a minimum fatigue life of ten years has been speci- 
fied; it is based on R.A.F. training schedules for the types 
of operation and number of flying hours. Detail design of 
the Trainer to achieve this fatigue life—which is 5,000 hr.— 


will be backed up by an extensive test programme of a 
complete airframe to establish that a realistic life has been 
achieved. 
Trainer Development 

A Mk. 2 Gnat Trainer with a level speed of Mach 1.5 
is in the preliminary design stage. A supersonic Mk. 2 
fighter has been studied and a 6% thick wing for it has 
been built. Although the Mk. 1 Trainer wing is only 7% 
thick, as already mentioned, its area is 30% greater than 
the fighter wing to hold take-off and landing speeds and 
distances down to R.A.F. requirements. This prevents any 
worthwhile supersonic speeds being attained even with fore- 
seeable engine developments. If a supersonic Gnat Trainer 
is to keep up in the next decade with the trend in aircraft 
speeds, it must have a thinner and smaller wing than that 
of the present Trainer. This can be produced relatively 
easily because the Gnat’s wing is structurally very simple 
and only conservative high-lift devices have been used so 
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FIRST OF FOURTEEN.—Nearing completion at Foilands’ Hamble works is the first of fourteen Gnat Trainers for the R.A-F. 


far—drooping ailerons-cum-flaps on the fighter and simple 
plain flaps and outboard ailerons on the trainer. 

A thinner wing of intermediate area would be suitable 
for several Gnat developments if its lift at low speeds were 
no less than that of the present Trainer wing. It would 
be about 150-160 sq. ft. in area and 5%, thick. It would 
have no more supersonic drag than the wing previously 
intended for supersonic Gnats, while full-span leading-edge 
and trailing-edge flaps, and a more advanced lateral-control 
system, would maintain the low stalling speeds needed for 
both trainer and naval carrier-borne fighter versions. 

Engine reheat is the other essential for supersonic level 
speeds. Its installation in the Gnat requires a slightly 
larger rear fuselage, but the general design would be similar 
to the present one. 

Thus, by taking a wing from a common production line 
for all Gnat variants (both subsonic and supersonic) and 
mating it with the present front and centre of the Trainer 
fuselage, and taking an engine and rear fuselage from the 


Mk. 2 fighter, a trainer could be produced which would 
be competitive with any known project. 

Performance would be much better than that of the Mk. | 
Trainer. For less than a 10% increase in weight and little 
change in landing speed, there would be an increase in level 
speed of 50%. The aircraft would reach 50,000 ft. in about 
three and a half minutes from brakes off—less than half 
the time that present-day advanced trainers take to reach 
30,000 ft.—while retaining ranges and endurances similar 
to those of the Mk. 1 Trainer. The airframe is capable 
of dealing with the increased thrust and Mach numbers 
from developed versions of engines now running, and the 
Gnat will always tend to have a height advantage with a 
given engine because of its lower weight and wing-loading. 

Mk. 1 Gnat Trainer Details: Wingspan, 24 ft.; length, 
30 ft. 9 in.; height, 9 ft. 74 in.; powerplant, Bristol Siddeley 
Orpheus Mk. 100; max. level speed, Mach 0.97; absolute ceiling. 
above 50,000 ft.; take-off distance to 50 ft., 850 yd.; landing 
distance from 50 ft., 1,300 yd. (wet runway); max. endurance, 
approximately 3 hr. 


TANDEM TWO-SEATER. 

—In the Gnat Trainer the 

instructor and his pupil 
sit in tandem. 
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Fan Lift by Boulton Paul 


HILE direct jet lift has, so far, been the only method 

mentioned in connection with British vToL aircraft other 
than helicopters, forms of fan lift are also being studied. 
Boulton Paul, for example, have a Ministry of Supply 
contract for a detailed investigation and have done a con- 
siderable amount of work in this direction. 

An indication of this is, in fact, to be seen on the com- 
pany’s stand at Farnborough. And although the unit 
disclosed is undoubtedly an early example, it is interesting as 
the first British device of this sort to be revealed in detail. 

The Boulton Paul vrot control fan shown is of the 
integral turbine-driven type using compressed air tapped 
from the compressor of the propulsive engine. In this sense 
it is a “cold” unit as opposed to a “ hot” turbo-fan driven 
by the exhaust gases or by special combustion chambers. 
Essentially it is a ducted fan whose thrust can be varied 
rapidly over a wide range to provide lift and control. 

It has been designed specifically for mounting within the 
aircraft’s wing structure and has its rotational axis vertical. 
And it is intended to give an immediately variable thrust of 
+150 Ib. about a mean 550 Ib. at 6,000 r.p.m. 

The unit comprises a single-stage axial fan with 42 blades, 
each having a T-flanged tip on which are located five 


MAIN CASING WITH 2, 
VOLUTE CHAMBERS 


Mh / 


AIR ral \ 


SUPPLY 


ANNULAR PORTS — 
OUTLET STATOR VANES 


integral turbine buckets. This 210-bladed turbine wheel is 
powered by air taken into the unit from two supply pipe 
inlets on opposite sides of the main casing. These lead to 
volute chambers within the casing and these in turn lead to 
two annular ports each subtending a 74.5° arc from which 
the air is expanded through turbine nozzles. These super- 
sonic nozzles accelerate the air before it exhausts through 
the impulse-type turbine—the pressure drop taking place 
exclusively through. the nozzles. 

Air flow to the turbine is controlled by a throttle ring 
which can be moved to open or close the nozzles. This ring 
is rotated by a rack and pinion quadrant operated by an 
electric actuator. 

The main fan blades are twisted to give a uniform axial 
velocity to the air flow. When this unit is rotated air flow 
is induced through the fan duct and the direction of the 
flow relative to the rotor blades is controlled by variable 
incidence guide vanes. These are interconnected within the 
fan hub and are controlled by a master vane linked at its 
outer end to the mechanism controlling the throttle ring. 

By this means, the amount of swirl imparted to the 
induced air flow before it passes through the fan is associated 
with the air supply to the power turbine. In consequence, 
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the power supply is varied in 
accordance with the work being 
done by the fan and rapid changes 
of thrust are obtained without 
changes in fan speed. Thus there 
are no rotor inertia effects intro- 
ducing time lags in the control 
system. 

Below the fan there are outlet 
stator vanes through which the 
efflux passes to atmosphere. Lubri- 
cation of this unit is by a total loss 
system, oil being admitted to the 
hollow central spindle and thence 
by drillings to the rotor bearings. 
The entire unit is made of 
light alloy—the main casings, for 
example, are magnesium alloy 
castings—and weighs 52 Ib. 

A fan of this type using com- 
pressor-bleed air will control a 
VToL aircraft more economically 
than a simple control nozzle 
because for a given air consump- 
tion it produces a greater lift. It 
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Left to right, main casing and volute 
chambers, throttle rings, single-stage 
fan and impulse turbine, outlet stator- 
vane assembly. 
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is also not so noisy. 
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New Mass-flow Meter by A.W.E. 


_ the high fuel consumption of turbojet engines, the 
need to measure very accurately the rate at which fuel is 
being used in flight is of paramount importance. 

Measurement of fuel flow by existing volumetric methods 
does not take into consideration variations in fuel density 
which occur between various batches of fuel and at varying 
temperatures. Fuel density at a particular temperature may 
vary by +3% and variations due to temperature change from 
—40° C. to +40° C. will be approximately 8°. These errors 
will be of even greater importance in the future when more 
sophisticated automatic engine-control systems are introduced. 

In this context, a new unit being developed by Armstrong 
Whitworth Equipment (previously Gloster’s Technical Develop- 
ments Division) and on show on the Hawker Siddeley stand at 
Farnborough, is of particular interest, for it appears to offer 
a means whereby fuel mass flow can be measured to within 
1%. 

The principal component of this equipment is the metering 
unit itself. This is an ingenious combination of impeller and 
torque-measuring turbine by means of which angular 


momentum is first imparted to the fuel and then removed— 
the torque needed being proportional to the mass flow. 
The impeller is a tubular unit with radial vanes, parallel to 


the direction of flow, between the inner drum and an outer 
shroud. This unit is driven by an internal constant-speed pc 
electric motor which is powered by a rectified 115-V., 400-c.p.s. 
supply. 

An internal gear-train and magnetic coupling complete the 
drive with the impeller rotating at a steady 100 r.p.m. A 
magnetic coupling was chosen because it avoids the need for 
rotary seals and permits the electric motor to be completely 
segregated from the fluid flow. 

Immediately downstream of the impeller is a turbine—an 
identical cylindrical unit with radial shrouded vanes. This 
turbine unit is restrained by a spring. The fuel leaves the 
impeller with an angular velocity, and under its action the 
turbine will rotate until the spring and fuel torques balance. 
This angular deflection is proportional to the rate of mass flow. 

By means of an induction pick-off the angular deflection is 
converted into a voltage output which is taken via a rectifier 
to a rate meter. This ac voltage also feeds into an ac inte- 
grating system to an electric motor which drives an integrating 
counter—set in the rate-meter face—which indicates fuel 
consumed. The rate meter itself—reading in lb./min. up to a 
maximum of 300—has an expanded scale over the initial third 
of the needle movement to give a high accuracy of reading in 
the cruising range. 

The complete system, which comprises a 
metering unit measuring about 9 in. long 
by 4} in. dia., rate meter measuring just 
over 7 in. long by 34 in. square, and inte- 
grating unit a little under 6} in. long by 
4 in. by 2} in., weighs no more than 8 Ib. 
excluding the linking cables. The metering 
unit is designed to function from —65° C. 
to 100° C. 

Apart from the accuracy of indication 
the unit offers, it has the additional advan- 
tage that it is of the fail-safe type—if the 
electrical supply is cut off and the impeller 
stops rotating, there is no added restriction 
to the fuel flow. Tests have shown that 
the unit has an extremely low pressure drop 
and it is not necessary to allow for straight 
pipe runs immediately upstream and 
downstream. 
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Guide to the 
Static Displays ... . 


Seen on its ground handling trolley is 
the Mk. 20 air-to-air refuelling pack 
produced by Flight Refuelling. 


The Godfrey vapour cycle cooling package 
type VCP-1, designed for cooling airborne 
equipment, mounted on a panel. The 
package incorporates all the components 
required for a complete vapour cycle 
refrigeration system with the exception 
of the condenser, which for installation 
reasons is separate. 


(Continued from page 108) 


J. J. Habershon and Sons, Ltd. (253). A 
comprehensive range of strip and bar in 
stainless, alloy, carbon and mild steel, with 
examples of their application in the aircraft 
industry. The main feature is the dimen- 
sional accuracy produced on the company’s 
new planetary hot mill; the backboard of 
the stand is a large photograph of this new 
mill and electronic cold mills. 


The Hairlok Co., Ltd. (66). Exhibiting 
Hairlok rubberized hair; Texfoam latex 
foam and Texfoam block foam. 


Hall and Hall, Ltd. (259). Hallprene 
synthetic rubber mouldings, sheetings and 
extrusions for high and low temperature 
applications, aye Hallprene 110 (fluoro 
silicone) items suitable for jet fuels at tem- 
peratures up to 200°C; gaskets and joints 
m Hallite Red Aero jointing to specification 
DTD.378A,. Hallprene patent fluid seals and 
other sealing devices. 

John Hall and Sons (Bristol and London), 
Ltd. (205). Manufacturers of aircraft finishes 
including aero-engine paints, dopes, var- 
nishes, lacquers, etc. 

Handley Page, Ltd. (L). Theme of the 
stand is the company’s products over the 
past 50 years, together with details of 
the Dart Herald and models of the 
H.P. 113 laminarized executive transport. 


Harley Aircraft Landing Lamps (47). Dis- 
played are the model T mobile floodlight 
and a wide range of landing lamps for fixed- 
wing aircraft and helicopters. 

The Hawker Siddeley Group, Ltd. (S). A 
26-ft. front-fuselage section of the Avro 748, 
together with display panels featuring the 
transport: model of H.M.S. * Hampshire ” 
with Armstrong Whitworth Seaslug; film on 
Seaslug: Avro stand-off bomb display; 
models of Argosy, A.W. 660, Hunter and 
Hunter Trainer, Vulcan and Javelin; selec- 
tion of Armstrong Whitworth Equipment 
aircraft components; Avro strain gauges, 
cargo-handling systems. A Seaslug SAM 
will be shown in the missile park. 
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Heenan and Froude, Ltd. (82). The prin- 
cipal feature is an artist’s impression, in oils, 
of a new jet engine test plant recently 
ordered by Rolls-Royce, Ltd., on behalf of 
Aerolineas Argentinas. Initially arranged to 
take the Avon engine, it will be capable of 
taking others of up to 30,000 Ib. thrust if 
required. 

Hendrey Relays, Ltd. (221). New pro- 
ducts on show for the first time include 
telemetry instruments; aircraft instruments ; 
aircraft electrical relays; welding timing 
equipment. Aliso on show are a_ spark 
recorder; pressure pick-up; 26-way rotary 
switches; climatic seal relays. 

W. T. Henley’s Telegraph Works Co., Lid. 
(120). Tersil aircraft cables and Nyvin 
cables form the main exhibits. On view for 
the first time is Craltersil compensating 
temperature measuring cables, consisting of 
single conductors with Tersil insulation which 
replace the Ducralsil types. Other cable 
exhibits include igniter and ignition cables, 
miniature cables, R.F, cables and equipment 
wires. 


’ 


A Hobson type 368 constant-speed 
alternator drive. 


Hepworth and Grandage (Yeadon), Ltd. 
(79). A comprehensive range of turbine 
blades is on display. 

High Duty Alloys, Ltd. (166). The main 
part of this display is of forgings in Hidu- 
mimium, steel, titanium and Nimonic alloys. 
The emphasis is on the way precision forg- 
ings can reduce machining times. The 
exhibits illustrate draftless forgings, totally 
enclosed die and “ re-entry *’ forgings. Cast- 
ings and extrusions in Hiduminium alloys 
are also on show. 

High Pressure Components, Ltd. (208). 
Manufacturers of Gyp range of pipe-to-pipe 
and re-usable hose couplings; various types 
of charging and relief valves. 

H. M, Hobson, Ltd. (158). Various flying- 
control feel-simulator units; flap-control 
units; constant-speed alternator drives: 
powered flying controls; a reheat control 
system; air/fuel ratio control; Microjet 
pressure-ratio control. A master control 
injection carburetter and a fuel-flow pro- 
portioner are also on display. 

H.M.L. (Engineering), Lid. (O.D.S. 1). 

Manufacturers of diesel- and _ electric- 
powered universal hydraulic test rigs. 
_ Honeywell Controls, Ltd. (220). Exhibit- 
ing for the first time at Farnborough, the 
company is displaying a new anti-collision 
lighting system; a take-off monitor system; 
a lew-cost, gas-driven displacement gyro- 
scope; a miniature rate gyroscope; induc- 
tion soldering unit; the Honeywell data 
handling system, an automatic wave 
analyser; aircraft switches. 


Hordern-Richmond, Ltd. (137). The main 
feature is laminated wood helicopter main 
and tail rotor blades, including blades in 
current production for Saunders-Roe, West- 
land and Bristol aircraft. One exhibit is a 
section of a main blade, illustrating its 
construction, different methods of repair and 
root strength characteristics. Other exhibits 
include Hydulignum and Jabroc laminated 
compressed-wood press tools; Permaglass 
aircraft ducting and drill, trim and assembly 
jigs; Permaflon processed P.T.F.E. com- 
ponents. 


The Hughes-Johnson Stampings, Ltd. (56). 
Producers of various types of forgings in steel 
and non-ferrous metals. 


Hunting Aircraft, Ltd. (H and 228). On 
the main stand there is the Jet Provost pro- 
cedure trainer; models of the armed and 
unarmed versions of the Jet Provost, the 
President, the Pembroke and the D.H.121. 
The subsidiary stand has components illus- 
trating applications of Mhoglas non-metallic 
heating element in aeronautical and guided 
missile engineering, and an automatic elec- 
tronic control system. 

The Hymatic Engineering Co., Ltd. (267). 
On display is a selection of pneumatic equip- 
ment for aircraft and missile applications and 
equipment designed to maintain the opera- 
tional efficiency, comfort and safety of the 
aircrew. Products cover reducing valves: 
butterfly valves; anti-g valves; snap jacks 
and bottles; personal equipment connectors; 
and solenoid valves. 

Houchin, Ltd. (O.D.S. 20 and Z). Electri- 
cal and mechanical engineers. 


Imperial Chemical Industries, Ltd. (Metals 
Division) (57). Two new I.C.I. alloys— 
titanium 230 and 679—are on show for the 
first time this year, with two additional grades 
of commercially pure titanium—125 and 150. 
Titanium 230 has been developed mainly 
for aircraft applications and titanium 679 is 
for aero-engine components 


Imperial Chemical Industries, Ltd. (Paints 
Division) (80). Details of a chemical resistant 
finishing scheme incorporating I.C.I. pre- 
treatments and paints for aircraft skins. A 
comprehensive range of metal pretreatment 
processes and paint systems for aircraft. 

Imperial Chemical Industries, Ltd. (Plastics 
Divison) (86). A new material suitable for 
moulding, Propathene brand of polypro- 
pylene, is featured together with the 
Kralastic range of extrusion and moulding 
copolymers. Other products inciude those in 
Perspex acrylic sheet; Diakon acrylic mould- 
ing and extrusion material: Alkathene; 
Darvic rigid p.v.c. sheet; Flovic; p.v.c. 
copolymer foil and Fluon. 

Integral, Ltd. (157). In addition to hydrau- 
lic pumps, power packs, motors, motor-pump 
units, flow-balance relief valves and flow- 
meters, items on public display for the first 
time include a_ transistorized rate-of-flow 
meter, an electronic calibrator, an expanded 
range tachometer and a computer. 

Irving Air Chute of Great Britain, Ltd. 
(274). Barometric power unit for the auto- 
matic opening of parachutes: landing brake 
parachutes for Vulcan and Lightning; on 
dropping parachutes; and various parachutes 
for election and static seats. 

Jablo Plastics Industries, Ltd. (181). Light- 
weight plastics materials for the aircraft 
industry. Jablex expanded plastics exhibits 
in this material demonstrate sound and 
thermal insulation and vibration absorption 
in aircraft and Jablite exhibits show econo- 
mies obtained from insulating large-span 
aircraft, manufacture and assembly shapes, 
hangars and airport buildings; the acoustical 
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use of lightweight plastics in airports. Also 
on view are Jablo Denswood; sheet-metal 
components, and lightweight sandwich- 
construction panels. 


Jessop-Saville, Ltd. (27). One two-ton 
titanium ingot in H.46 vacuum-melted steel ; 
one 20-in. (approximately one-ton) titanium 
ingot; eight vacuum-melted steel zirconium 
ingots; two smaller ingots, one of vacuum- 
melted steel and one of titanium. Also 
various products in titanium and vacuum- 
melted steel. 


K.L.G. § 
Smiths Aviation Division. 


Ltd. (1). See 


Kelvin and Hughes (Aviation), Ltd. (3 and 
O.D.S. 13). See Smiths Aviation Division. 


The Kenilworth Manufacturing Co., Ltd. 
(141). Hermetite range of jointing and seal- 
ing compounds to M.O.S., A.1.D., C.S. and 
A.R.B. requirements, including plastic 
Hermetite 5069 battery-bay paint; Hermetal 
Double Bond and D.B. Toolform filling and 
tooling plastics; Plastic metal filler; Kendrol 
hydraulic and de-icing fluids. 


Kent Alloys, Ltd. (93), Laycock Engineer- 
ing, Ltd. (94). Manufacturers of castings, 
machined parts and assemblies in aluminium, 
magnesium, magnesium-elektron-zirconium 
and other alloys. Precision castings for radar 
and communications equipment. 


Left, the Armstrong 
Whitworth Aircraft 
Rollermat cargo hand- 
ling system in the 
Argosy. 


Above, centre member for an aircraft pass- 

enger seat, produced as a draftless forging 

in Hiduminium R.R.77 for H. C. Shepherd 
and Co., Ltd., by High Duty Alloys. 


Above, shown publicly for 

the first time at Farn- 

borough is this Integral 

transistorised rate-of-flow 
meter. 


Left, an aircraft jig assembly 

and drill fixture made with 

Kenilworth Manufacturing 

Double Bond by Handley 
Page. 


The Walter Kidde Co., Ltd. (74). A glass- 
fibre radome produced by a new technique 
which ensures an accuracy of .001 in. on 
wall thickness and .004 in. on diameter; 
a mew passenger emergency oxygen system 
for civil transports using either lightweight 
cylinders or liquid-oxygen converters and 
incorporating four modes of action; a new 
demand oxygen mask; and a quick donning 
mask for aircrew. 


King Aircraft Corporation (51). New 
products include cargo-handling and load- 
securing equipment; Conoseal high-pressure 
pipe eons: a range of self-sealing coup- 
ings; lightweight pipe connector for 
variable-diameter ducts; and flexible pipe 
couplings. 


Lancefield Aircraft Components, Ltd. 
(246). On show are Comet 4 first-class 
aircraft seats, as supplied to B.E.A. and 
Aerolineas Argentinas; Comet 4 crew seats; 
radar waveguides; Lancedown lightweight 
upholstery filling; exhaust manifolds in 
stainless steel; general sheet metal work. 


Laporte Chemicals, Ltd. (222 and O.D.S. 
14 and G). Exhibiting at Farnborough for 
the first time, this company is featuring 
H.T.P. as a compact source of power for 
the aircraft and guided missile industries. 
One stand is devoted solely to H.T.P. and 
live firings of a small H.T.P. rocket motor 
are demonstrated in the outdoor site, 
together with H.T.P. transportation equip- 
ment. 


Latex Upholstery, Ltd. (19). The Lons- 
dale Flyweight range of aircraft passenger 
chairs manufactured by Aircraft Furnishing, 
Ltd., is featured on this stand in the form 
of the triple-seat version. Both fixed and 
reclining backs are displayed. 


Laycock Engineering, Ltd. (94). Light 
and precision engineers; manufacturers of 
aircraft sheet metal work, flexible couplings 
and airfield servicing equipment. 


Lep Transport, Ltd. (235). On display 
is a specimen pack of a flying control unit 
and various examples of tropical packing 
and preservation. 


Lockheed Precision Products, Ltd. (45). 
See Automotive Products Co., Lid. 


Lodge Plugs, Ltd. (193). Exhibits 
include aviation sparking plugs; jet engine 
igniters and thermocouples; aviation plug 
servicing equipment; and Sintox precision 
engineering ceramics. 


Joseph Lucas (Batteries), Ltd. (130). In 
addition to the range of airborne and ground 
Starter aircraft batteries already in produc- 
tion, Lucas is exhibiting two new products 
for the first time. These are the JOS02 24V. 
40 amp. hr., and the Lucas No. 3. 24V. 
74 amp. hr. batteries. 


Joseph Lucas (Gas Turbine Equipment), 
Ltd. (114 and O.D.S. B and 18). A com- 
prehensive display of fuel-system and com- 
bustion equipment for aircraft gas turbines 
including sectioned and complete units from 
fuel systems for such power units as the 
Rolls-Royce Dart, Avon and Conway and 
the Bristol Siddeley Orpheus. Equipment on 
display includes a quick-release coupling for 
aircraft services; sealing rings; pumps and 
motors for hydraulic systems. 


Lucas-Rotax, Ltd. (115 and O.D.S. 18 and 
B). See Joseph Lucas, Ltd., and Rotax, Ltd. 


Magnesium Elektron, Ltd. (258). Apart 
from the company’s usual display of ultra- 
light magnesium alloy castings and wrought 
products, data relating to two new mag- 
nesium alloys is displayed, one of them for 
the first time. Examples of magnesium 
applications in aero engines and aircraft 
equipment are also shown. 


William Mallinson and _ Sons, Ltd. 
(240). Aircraft floors, bulkheads and tables, 
constructed from the Mallite E.G.B. series 
of laminates; Mallite galley equipment, 
constructed using the E.G.B. laminates and 
including specially developed meal boxes 
and bar boxes. 
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Manchester Oil Refinery, Ltd. (89). A 
demonstration on the uses of M.O.R. inks 
for the non-destructive flaw detection of 
aircraft components. Supramor aero 
hydraulic fluid to D.T.D. 585. Samples of 
metals and non-metals showing the effective- 
ness of the M.O.R. flaw-detection fluids are 
demonstrated. 


Marconi’s Wireless Telegraph, Co., Ltd. 
(12 and 14), Canadian Marconi Co., Ltd. 
(15), Amalgamated Wireless (Australasia), 
Ltd. (13), and Marconi Instruments, Ltd. 
(16 and O.D.S. N). Feature covers a wide 
range of airborne and ground radio navi- 
gational aids representing the most modern 
practice. These include the Marconi 
AD2300B Doppler navigator (in a special 
display which enables the visitor to “ fly” 
two legs of a track) and the Canadian 
Marconi CMA620 Doppler navigator. Many 
of the other radio navigational aids on view 
are mounted as live displays. Scale models 
ot three new Marconi high-power radars 
are also on the combined stands and the 
new Marconi Instruments mobile demon- 
stration unit containing test equipment is in 
the outdoor exhibition for the first time. 

Marston Excelsior, Ltd. (87). Range of 
heat exchangers in titanium, stainless steel 
and light alloy, cabin coolers, oil coolers, 
fuel heaters and light alloy cooling devices 
for electronic equipment. Display of 
laminated plastics components includes fin 
tips and fairings of asbestos-based laminates. 
radomes, radar reflectors and a number of 
glass-fibre components. A sectioned Mar- 
lite flexible fuel tank is also on show. 

Martin-Baker Aircraft Co., Ltd. (223 and 
O.D.S. F). A Mk. 4 BS fully automatic 
ejection seat as fitted to the English Electric 
Lightning P.1B. A new feature is an elec- 
trically operated  seat-raising mechanism 
which replaces the seat-pan raising-handle. 

M.B. Metals, Ltd. (214). Design and 
manufacture of electrical and electronic ter- 
minals; aircraft lighting equipment, aircraft 
armament, guided-missile harnesses, pressure 
switches, micro switches, butting connectors. 
special-purpose electronic and electro- 
mechanical equipment. 

McMichael Radio, Ltd. (26). Guided- 
weapon tracking/guidance cabinet containing 
rack-mounted assemblies which are part of 
a shipborne missile guidance installation and 
include advanced water-cooled units; pre- 
amplifier modular assemblies comprising 
transistor and plated circuit equipment for 
recording data in the upper atmosphere : and 
various types of aircraft aerials. 

Microcell, Ltd. (174 and O.D.S. 12). A 
range of rocket launchers made of glass 
fibre reinforced plastic to carry air-to-air 
and air-to-ground rockets for high-perform- 
ance aircraft such as the Sea Vixen, Scimitar, 
Lightning, Hunter and Canbertu. These are 
a retractable 14-tube launcher mounted in 
the aircraft fuselage; a 24-tube launcher that 
can be pylon-mounted under the aircraft 
wing; a 37-tube launcher pylon-mounted 
under the aircraft wing: a retractable 24- 
tube launcher. 

Ministry of Supply (B and O.DS. 3). 
Display of the Blind Landing Experimental 
Unit’s automatic landing systems; a camera 
for recording visible satellites from R.R.E. 
Malvern; a vibration-measuring device; the 
1.A. form tracer optical projection system; 
a radio interferometer used to determine 
the track of a transmitting satellite: and 
guided-weapon flash and _ instrumentation 
equipment are on show. In the missile park 
are the Malkara anti-tank weapon and the 
Black Knight space research vehicle with a 
nose section recovered after a launching. 

M.L. Aviation, Ltd. (25A and O.D.S. K). 
In the outdoor display there is a production 
version of the M.L. Coolair Mk. 5; items 
of ground handling equipment for the 
Bloodhound SAM; a mobile air-conditioning 
unit; and a small universal equipment 
handling trolley. Indoors there is the M.L. 
high-pressure pipe coupling system; electrical 
test equipment; and models and photo- 
graphs. 

Mollart Engineering Co., Ltd. (81). Range 
of universal joints including the Halo ring 
joint, a new addition to the company’s 
products. 
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Mond Nickel Co., Ltd. (171). Refiners of 
nickel. 

Morfax, Ltd. (O.D.S. 4 and V). Products 
include aircraft handling, maintenance and 
overhaul equipment; sheet-metal work for 
gas-turbine engines; precision fabrication 
and machining. A Morfax mobile workshop 
will provide services for aircraft in the 
flying display. 

George Spencer Moulton and Co., Ltd. 
(124). Producers of elastomers to specialized 
requirements of aircraft industry. Natural 
and synthetic rubbers for seals, hoses and 
anti-vibration mountings. 

Murex Welding Processes, Ltd. (255). A 
welding motor-generator and a transformer 
are shown for the first time as examples 
of the comprehensive range of Murex weld- 
ing equipment. Illustrations are shown of 
other standard equipment ranging from 
small 200 amp. lightweight portable trans- 
formers to large multi-operator sets and 
engine-driven mobile welding generators. 
Ground power units and welding accessories 
are also exhibited. 

Murphy Radio, Ltd. (200). Display 
includes the company’s type MR 380 air- 
borne tape reproducer; leader cable ground 
and airborne equipment for blind landing 
of aircraft; and the Murphy passenger 
announcement system. 

D. Napier and Son, Ltd. (N and 113). 
Eland power-pack; Eland N.EI.3; Gazelle; 
Scorpion, Double Scorpion and Triple 
Scorpion rocket engines; components of the 
Napier boosting system for helicopters; 
examples of Napiercast investment casting 


Above, the Martin-Baker Mk. 4 BS fully 
automatic ejection seat as fitted to the 
English Electric Lightning. 


Below, a Murex dual-voltage ground 
power unit of the type supplied to 
B.O.A.C. 
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Above, the aerial head of the Marconi 

Type S.244 3 megawatt 10 cm radar 

heightfinder. Working scale models of 

this and two other new radars are on 
view on the Marconi stand. 


Below, glass fibre reinforced plastic tool 


boxes have been made by Microcell for 
Rolls-Royce. 


pe 
- ES aera 
a ‘ ee Sey a ° = as ' * 8 
a PS ee ee — 3 : we & : i 
aie i ae ao 2 4 i anee 
| : 
; , Toe, OO as ts a b ‘ 
zB eee, — See "7 Se 
ee | a , At 
= ae oe ¢ 
S / ian aie. p Ae 
ee cae = é 2 me Be ss 
: se Ew ; = <€ Gas = 
: +7 “ 
ae 7 , ; 
a | ‘f * My: AG 
om Th ¢. ait 
= 94 ~ £3 
= a }) ar. - Has h 
¥g a gan 
.. he ne 
q 28 4 a 
‘ 3 ia be : 
3 s, 
a = } : eae 
; ec be ‘oe 
5 2 a 23 ¢ 
* . ul. , is 
4 o # | - 
3 Rea ii. 
my, ie ere 
} ie : 
; ary: 
: ae: 
, ; . = ice 
: a ~ ee 
es — + a ei! 
ee as 
yyy apn 
. dj ME aoe : 
1 at 
; : ‘ss Z 
7" | 4 2 ee i 
| . 
-_ = a “ 
/ 7 as 
‘ ea 
f - “ag 
| \ ; ; vipa 
| 1s oh 
| a e 
a 5 By 
\ q y f Lata 
4 r) ili, Bre 
| g <y = eS Sete, “gi ‘ 
| ' a + e = ee : 
| pt. ; : tn” . 
> ae é eT Re 2 
| g Son. eee . ae 
: <i 3 bo 2 ie rabace es i 
| * £ % “34 Bs qi E Beaty Bic. | 
fr 4 ee i - — - Bee 
6 Fis es : poe mee 
— 4 ® ~~ re 
: . ae 
me, — henge 5 2h cy bin 
~ i * ee 
j-4 ¥ 900° ‘a Fae e 
: f mei ie ! 7 
¢ : ae ee “1 
Pe 2 = ta 
Ye: ros 
: Ree 
‘ ee te 
ooo cai 
Ss " = s a . s a xe 
ed 
Hoe 
"a = 
ET  —Ee oaAaet ie ae 
; ne ah: 
- = od 
3 oe 
: oe he 
| ie DY 
] a Bad 
j | : a . - 
| a a at ‘Ge 
‘ | s ie 
i eal Ve : 
wee 3 3 a eee 3 Birk Was 
Z en ‘mae 


THE AEROPLANE 
and ASTRONAUTICS 


128 


Guide to the Static Displays ... . 


SEPTEMBER 4, 1959 


Right, Murphy Radio 
Leader Cable aircraft 
equipment which forms 
part of the B.L.E.U. 
automatic landing 
system. The components 
comprise, left to right, 
receiver, aerial assembly 
and control unit. 


for aircraft and engines; and models of a 
number of aircraft and engines are on the 
maim stand. The centre piece of the Napier 
Spraymat stand is a detachable leading-edge 
section demonstrating the suitability of 
Spraymat for the ice protection of high- 
speed aircraft. Other Spraymat exhibits 
include tafl components, an example of 
heficopter rotor-blade protection and an 
auxiliary intake. Also exhibited for the 
first tame are examples of Napier work in 
the plastics field. 

Negretti and Zambra, Ltd. (104). A 
direct-reading fuel-flow integrator; tempera- 
ture and pressure units and capsule stacks for 
control purposes; pressure switches; gauges 
or boost, altitude and pressure; test-bed 
thermometers; test barometers and meteoro- 
logical instruments. 


Louis Newmark, Ltd. (189). Pitot static 
test set; three-axis attitude indicator; trans- 
istorized oscilloscope; response tester for 


functional analysis. 

Newton Brothers (Derby), Ltd. (139). 
Exhibits include a 400 c.p.s. rotary invertor 
designed to convert pc to single-phase or 
three-phase Dc; pc/pc transistor conver- 
tors; two typical servo motors incorporating 
De tacho rators and providing outputs 
of up to 90W and 20W respectively; samples 
of transistorized voltage regulators for use 
with electrical equipment on aircraft. 

Normatair, Ltd. (75), with Normalair (Aus- 
tralia) Pty.. Ltd. (76), and Norma‘air 
(Canada), Lid. (77). 


These stands demon- 


strate the company’s ability to design and 
supply complete aircraft pressurization, air- 
Se oxygen systems, with par- 


ticular emphasis on the most recent form of 
vapour-cycle cooling and passenger oxygen 
equipment for civil transports. Special dis- 
plays are made of a new liquid-oxygen cir- 
cuit based on the “ crew-reserve ” principle; 
electro-pneumatic temperature control; and 
a revised form of pneumatic flow control. 


Northern Aluminium Co., Ltd. (131). The 
chief exhibit is a wing skin panel, over 23 ft. 
long and 23 in. wide, machined from plate 
in Noral B26S WP alloy for the Vickers 
Vanguard, illustrating Noral’s capacity for 
the production of large stress-relieved plates. 
Another new development illustrated is the 
Noral ability to supply square and rectangu- 
lar extruded sections in BS L 65 and 
Noral 24ST alloy with guaranteed minimum 
tensile properties in both transverse direc- 
tions. 


Omes, Ltd. (276). Small axial-type rotors 
with integral blades together with the com- 
pany’s newest feature, an example of small 
gas turbine radial flow rotor in nimonic 


alloy. 


Optical Tools, Ltd. (46). 
Engineers optical measuring instruments. 


Palmer Aero Products, Ltd. (138 and 
O.D.S. X). Fluodofiex (PTFE), Silvoflex 
(rubber), Palmaflex (metallic flexible) and 
Corruflex (corrugated) pipes for engine and 


One of Dunlop's new 

collapsible rubberized 

fabric containers for the 

conveyance of liquids in 
aircraft. 


Left, the Napier Spraymat de-icing system 
as applied to the tailplane of the Vickers 
Vanguard. 


Below, the new Peto and Radford 24V. 
Dagenite aircraft battery type EDC/F. 
It is unspillable, ventilated and has a 
capacity of 17 amp.hr. at 1-hr. rate. 


airframe hydraulic services; Palmer-Parmatic 
filters; low-tension harnesses; and other air- 
craft equipment. in the outdoor display the 
Palmer self-inflating escape slide as supplied 
to B.O.A.C. for its Boeing 707s is exhibited. 


R. and J. Park, Ltd. (168). The main 
exhibits are aircraft components which have 
been packed in an advanced manner; the 
packs prepared for display purposes enable 
viewers to see the internal packaging. There 
are also photographs showing past and 
present examples of the company’s packing 
and shipping facilities. 


Peto and Radford, Ltd. (257). Interest 
on this stand is centred on two new Dagenite 
lightweight batteries recently introduced for 
civil aircraft. The first, 24 V. type EF is 
similar in basic design to the Dagenite 
unspillable battery and the second, type ED, 
also a 24 volt battery, is of the same size 
but has a greatly increased capacity. Speci- 
mens of other batteries from the complete 
Dagenite range are also exhibited. 


Plannair, Ltd. (65). A range of five air- 
movement units developed specifically for 
the Vickers Vanguard varying from a 9 in. 
model developing 1,300 c.f.m. at a pressure 
rise of 15 s.w.g. to a 4 in. mode! with an 
output of 1 c.f.m. at a pressure rise of 
10 s.w.g. at an altitude of 10,000 ft., with 
two helicopter blowers. The company is 
also showing for the first time one of its 
axial-flow blowers with a new silencing 
feature. 


The Plessey Co., Ltd. (62). Plessey 
International, Ltd. (61), and Wireless Tele- 
phone Co., Ltd. (60). ac techniques in 
aircraft electrical systems are the theme of 
the company’s aircraft and atomic energy 
group exhibits and the latest communication 
and ancillary equipment is displayed by the 
electronic and equipment group. Products 
include alternators, transformer-rectifiers, 
rotary transformers, actuators, ram-air 
turbines, power packs, UHF transmitter 
receivers and VHF equipment. 


Precision Rubbers, Ltd. (176). Latest 
developments in rubber for aircraft applica- 
tions including two ranges of components 
based on the fluoro-carbon rubber Viton: 
Prescolastik silicone compounds: Polyure- 
thane lacquer used for the protection of 
radomes; and rubbers resistant to Skydrol. 
Components in natural, synthetic and sili- 
cone rubbers to varying specifications. 
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Designed for supplying emergency 

electrical power is this Rotax ram air 

turbo-alternator. It has an output of 

15 kVA with a frequency of 400 c.p.s. 
and a voltage of 208 V. 


The Aldis Digilite A100 projection type 

digital display unit produced by R. B. 

Pullin. It has 1.2 in. high illuminated 
figures and 75° angle of view. 


R. B. Pullin and Co., Ltd. (71). Range 
of synchros, servo motors and motor gen- 
erators, DC motors and pc_ tachometer 
generators, gears and gear boxes, trans- 
formers, precision filters and chokes, and 
magnetic amplifiers. A demonstration of 
ac and Dc servo components and instru- 
ment motors; turn and slip indicators; g.w. 
camera. 

Purefoy Unit Tooling, Ltd. (107). Speci- 
alists in the design and manufacture of 
standard parts and components for jigs and 
fixtures. 


Pye, Ltd. (109 and O.D.S. QI and 9). 
Mobile vur_ radio/telephone equipment; 
UHF and vuHF fixed station equipment; 
monitor receivers; ground-to-am receivers; 
transistorized houd hailers; 1S equipment. 


The Pyrene Co., Ltd. (83 and O.D.S. P). 
Producers of fire-detecting and extinguishing 
systems for aircraft, including smoke- and 
fire-detector systems; complete fire-safety 
equipment for aircraft and airfields; airfield 
crash tenders. 


The Rawiplag, Co., Ltd. (210). Several 
types of all metal “blind” fixing devices 
and the Rawlnut, which has been approved 
by R.A.E. Farnborough for class two and 
three applications in aircraft and can be 
supplied with a sealed end to protect the 
thread. 


Redifon, Ltd. (8 and 9). Introduction of 
the company’s SSB/ISB range of HF com- 
munications transmitters is the main feature 
of this exhibit. Other equipment on show 
includes various HF communications receivers 
and transi.itters; teleprinter units: walkie- 
talkie units; radio-telephone and other 
components. 


Reflumit (London), Ltd. (122 and O.D.S. 
M). Microfilters fitted with Lenticulaire- 
type elements for aircraft refuelling: bulk 
installation filters; Rellumit Fipoca filters; 
air eliminator and coarse filter combined 
unit; floating suction loading arm; under- 
wing pressure fuelling hydram dispenser for 
flow of 600 gp.m. Outdoor exhibition 
includes one-man _ operated motorized 
hydrant dispenser for overwing fuelling; 
mobile hose elevator unit for underwing 
refuelling; water separator microfilter unit. 
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Reynolds (Packaging), Ltd. (90). Display 
of various packs made by the company for 
the packaging of aircraft, electronic and 
radio components. 

Reynolds 1.1. Aluminium, Ltd. (169). 
Fabricators of structure using aluminium- 
alloy tubes, extrusions and sheet; manipu- 
lated steel and light-alloy tubes and sections; 
seamless light-alloy pressure vessels; hollow 
forgings in steel and light alloy. 

Reynolds Tube Co., Ltd. (229). Exhibits 
show the capabilities of Reynolds in the 
manufacture and manipulation of cold- 
drawn seamless steel tubing and in the pro- 
duction of precision hollow extrusions in 
plain carbon and alloy steels and other 
metals. Exhibits illustrate the possibilities 
for integral and external integral end forms, 
the close tolerances obtained and the excel- 
lent surface finish. 

R.F.D. Co., Ltd. (119). Two new products 
featured are an inflatable rubber lifejacket 
for infants and a new R.F.D. inflation 
system. The new infant lifejacket is intended 
primarily for youngsters in the age range of 
1} to 4 years; it has a very rapid inflation 
system. 

Rolls-Royce, Ltd. (M). Turbojet engines 
exhibited are the Conway RCo.10 by-pass 
engine with thrust reverser and silencing 
nozzle as for the Boeing 707-420; the Avon 
RB.146, latest military Avon to be 
announced; two RB.108 jet-lift engines 
mounted as in the Short SC.1! installation; 
the RB.145 lightweight engine developed 
from the RB.108: an Avon RA.29 from a 
B.O.A.C. Comet 4. Also exhibited is the 
Tyne turboprop and a feature covering the 
RB.141 by-pass engine. A display shows 
parts of both the Dart and Avon engines. 

Rotax, Ltd. (116 and O.D.S. B and 18). 
Complete electrical systems for aircraft and 
engines and other established Rotax 
products. Particular emphasis is placed 
on new equipment such as a_ brushless 
alternator, ram-air turbo-alternator, bleed-air 
turbo-alternator, transistorized inverter, low- 
pressure pneumatic starter, and navigation- 
lamp units. 

Rotol, Ltd. (30). See Dowty Group. 

Rover Gas Turbines, Ltd. (O.D.S. 15 and 
Cl). Manufacturers of auxiliary power units 
and other small gas turbines for aircraft and 
industrial use. 

Royston Instruments, Ltd. (39). New 
maintenance and _ fault-finding play-back 
equipment which will materially reduce 
delays and hold-ups due to mechanical 
failure in aircraft is displayed by the 
company. It is used in conjunction with the 


Plessiflex metallic 

hose on a Bristol 

Bloodhound _instal- 
lation. 
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This year Redifon is introducing its 

latest SSB/ISB range of HF communica- 

tions transmitters—the G420 series. 

This equipment is now in full 
production. 


MIDAS flight and crash recorder which is 
also on view. Also shown is a miniature 
flight recorder for research purposes and the 
company’s model T.230/7 general-purpose 
transportable recorder. 

Rubery, Owen and Co., Ltd. (163). Exhibit 
consists of a range of aircraft fasteners. 

Salford Electrical Instruments, Ltd. (25). 
Manufacturers of precision potentiometers ; 
quartz crystals; radio coils, selenium recti- 
fiers: capacitors; aircraft circuit-breakers. 
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Guide to the Static Displays . .. . 
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A new R.F.D. product at the show is 

this inflatable rubber infant lifejacket 

intended primarily for youngsters in 
the 14 to 4-year age group. 


The Saunders Valve Co., Mk. 4 motorized 
spherical plug valve. Illustration shows 
full bore and annular diaphragm sealing. 


This Sperry fully manceuvrable twin 
gyro stable platform provides a heading 
reference with a free drift rate of the 
order of 0.25°/hour and a_ vertical 
reference with a drift rate of 2°/hour. 


Aw 


4 


W. H. Sanders (Electronics), Ltd. (108). 
Exhibits cover flexible waveguide assemblies ; 
a laboratory magnetic amplifier; selection 
of broad band microwave oscillators ; micro- 
wave ferrite isolators; a universal standing 
wave meter; and other apparatus covering 
the microwave telecommunication bands. 


Weston, Ltd. (152). A new 
failure warning system for three-phase elec- 
trical systems; multi-movement indicators ; 
navigation aids; ground test sets; relays; 
amplifiers for thermocouple systems. 


Sankey and Sons, Ltd. (63). Pro- 
ducts on this stand include turbine casings, 
centre sections, flame tubes, burner plates 
and other components for various engine 
manufacturers; two research combustion 
chambers for the Rocket Propulsion Estab- 
lishment, Westcott; typical ammonia 
cylinders of the range supplied for airborne 
use to the Services. 


Saunders-Roe, Ltd. (F). Models of the 
P.531 and Skeeter helicopters and a cross- 
channel ferry version of the Hovercraft of 
the future. 


Saunders Valve Co., Ltd. (265 and O.D.S. 
11). On the indoor stand there are Saunders 
Mk. 4 valves; flap type non-return valves ; 
a new LOX valve with a pneumatic actu- 
ator; a spherical disc valve. A feature of 
the equipment display is the Safran H.T.P. 
pump, together with sump, trunk and self- 
contained pumps and industrial versions of 
H.T.P., LOX and diaphragm valves for 
ground duty. 


The Sch Pistol Rocket Apparatus, 
Ltd. (224). A wide range of aeronautical 
pyrotechnic stores including guided-missile 
tracking flares, high-altitude location signals, 
ground landing flares, high-altitude parachute 
illuminating flares. New stores of particular 
interest include helicopter emergency landing 
flare equipment and combined day and night 
distress signals. 


Sciaky Electric Welding Machines, Ltd. 
(37). Producers of resistance welding plant 
of all types; specialists in automatic index- 
ing and multi-head welding machines. 


Tom M. Scotney, Ltd. (103). Exhibits 
include specialized transportation containers 
for aero engines and guided weapons; 
information on testing to DEF. 1234 and 
to test certification for guided weapons: 
information on Shock-absorption problems. 


Scottish Aviation, Ltd. (E). Illustrations 
and paintings of the Twin Pioneer. 


Serck R: Léd. (285). Fuel-cooled 
oil-cooler for the D.H. Gnome engine is 
being shown for the first time; gearbox oil- 
cooling installation and engine oil-cooler for 
the Westland Wessex; gearbox oil-cooling 
installation and engine oil-cooler for the 
Bristol 192 helicopter; air-cooled oil-coolers 
for Napier Gazelle and Eland engines; fuel- 
cooled oil-cooler for Olympus; fuel-cooled 
rotor-head bearing oil-cooler and air-cooled 
engine oil-cooler for Fairey Rotodyne. 


The Sheffield Smelting Co., Ltd. (101). 
An up-to-date range of all types of electrical 
contacts and contact assemblies in precious 
metals; complete units which pinpoint the 
contact and contact assemblies therein; 
special silver solders manufactured solely for 
aircraft manufacturers to their individual 
specifications. 

Shell-Mex and B.P., Ltd. (143). A model 
of the 50-ton fuelling vehicles which are 
being put into service by Shell-Mex and 
B.P. to speed the turn-round of transatlantic 
jet airliners is displayed. Known as the 
Superfueller, it is an articulated vehicle with 
a capacity of 10,000 Imperial gallons which 


Available in various capacities from 

40 tons upwards, this Skyhi power 

operated tripod jack has a hydraulic 
lift of 45 in. 


is capable of delivering fuel to an aircraft 
at the rate of 700 g.p.m. 


Short Brothers and Harland, Ltd. (Q, 26A 
and O.D.S. E). Models of SC.5 Britannic, 
aircraft freight-handling system, SC.1 VTOL 
research aircraft and a VTOL/STOL fighter, 
together with aircraft passenger seats are on 
the main stand. Short general-purpose 
analogue computor and a model of a new 
multi-purpose computor are on 26A; Short 
Seacat SAM in outside park. 


Siebe Gorman and Co., Ltd. (153). Pro- 
tective suit to be worn by rocket-handling 
crews; high-pressure compressed-air breath- 
ing apparatus; electrically driven booster 
pump for charging oxygen or air cylinders; 
compressed-air power pack for crash rescue 
work; aircraft seat belts in nylon webbing; 
Vista full-vision face masks. 


Simmonds Aerocessories, Ltd. (188 and 
O.D.S. U). New products include an air- 
craft fuel dispensing unit; a new range of 
light-weight all metal stiffmuts; a miniature 
barograph; Fram miniature two-stage 
separator fuel filter. 


Skyhi, Ltd. (261). Exhibits include 40-ton 
tripod jack, hand or power operated; 30-ton 
lightweight wheel-change jack; 35-ton capa- 
city trolley-type axle jack; range of smailer 
wheel-change jacks from 8 to 20 tons with 
varying heights and capacities; inhibitor 
spray gun; spring-loaded castoring equip- 
ment; Polypac products and Dyhalink all- 
metal power-transmission couplings. 


Smart and Brown (Machine Tools), Léd. 
(238). Exhibiting for the first time at Farn- 
borough, the company’s display covers 
co-axial connectors; high-temperature stain- 
less-steel, brass and aluminium M4 plugs and 
sockets; stainless-steel end fittings for 
flexible hoses; aircraft switches. 


Smiths Aviation Division embracing Smiths 
Aircraft Instruments, Ltd. (2), Kelvin and 
Hughes (Aviation), Ltd. (3 and O.D.S. 13), 
Waymouth Gauges and Instruments, Ltd. 
(4), and K.L.G. Sparking Plugs, Ltd. (1). 
Central feature of the exhibits is a pictorial 
display of the automatic blind landing 
system developed by the M.o.S. Blind Land- 
ing Experimental Unit. In it a Smiths auto- 
matic pilot similar to the SEP.2 and the 
Smiths Flight System form an essential part 
of the automatic landing equipment. Also 
to be seen for the first time is the new Type 4 
Smiths Flight System, thermocouples and 
harnesses featuring compacting techniques, 
a new miniature relay and the new A.R.B.- 
approved civil altimeters. The Smiths Flight 
Data System; a servo altimeter; small 
motors and synchros; and a wide range of 
flight, engine, navigational instruments and 
components are on show. In the outside 
display, Kelvin Hughes is demonstrating its 
rapid processing photographic projector. 


Smiths Stamping Works (Coventry), Ltd. 
(28). Products cover compressor wheels and 
turbine discs, including components in 
Nimonic and titanium alloys. 


Solartron Electronic Group, Ltd. (73). 
Stand illustrates the many ways in which 
the Group’s equipment fulfils the electronic 
requirements of the aircraft industry. On 
display are dynamic analysis equipment; an 
infinite persistance oscilloscope: Datatape 
recorder/reproducer system; and pressure 
sensitive transducers. 


Solus-Schall, Ltd. (201). Eresco portable 
X-ray unit; Magnaflux magnetic crack- 
detection unit; Zyglo crack detection unit: 
radioactive isotope containers; ultrasonic 
flaw detector. 


Southern Forge, Ltd. (254). Producers of 
bars, rods, sections, tubes, forgings and 
stampings in Alminal aluminium alloys. 
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Southern Instruments, Ltd. (88). New 
instruments displayed include 12-channel 
trace reading equipment; a pre-amplifier 
panel for use with transducers; and a pre- 
amplifier for use with Piezo electric trans- 
ducers. A double-beam oscilloscope; a D¢ 
pre-amplifier unit; and a universal recording 
camera are also exhibited. 


Sparklets, Ltd. (190). Manufacturers of 
dinghies and life-jacket inflation mechanisms ; 
pressure die-castings in aluminium; woven 
wire braiding for pressurized hose and 
earthing strip. 


S.P.E. Co., Ltd. (260). A full range of 
fuel booster pumps, including those fitted 
to a number of transports; representative 
V-bomber turbine-driven re-fuelling pumps, 
and pumps for methanol/water injection. 
H.T.P. fuel and aircraft water systems are 
also displayed, together with fuel-system 
recuperators, float level-control valves, non- 
return valves, cabin-heater system pumps and 
Flylite flexible hoses, couplings and fittings. 


The Sperry Gyroscope Co., Ltd. (279). 
New developments on this stand include a 
fully-maneeuvrable stable platform for the 
navigational and attitude reference in high- 
performance military aircraft; a range of 
Rotorace gyrosyn compasses; a vertical gyro 
reference for automatic control and instru- 
mentation systems; windscreen presentation 
of flight director information; vibration 
pick-ups for turbine power plants; a radio 
track coupler system for programmed auto- 
matic flying on radio pattern networks; 
equipment for airborne electronic computer 
systems; a precision accelerometer for 
inertial and similar applications and a non- 
destructive testing instrument. 


Standard Telephones and Cables, Ltd. (145 
146, 147 and 148). Comprehensive range of 
airborne and ground communication and 
Navigation equipment, including the new 
STAN. 7-8-9 high accuracy ILs equipment 
described in a panoramic display; a new 
presentation system of the company’s range 
of aprs; the new DU.S5 general purpose 
VHF ground transmitter and RX.20 receiver. 
The STR. 23/34/35/36 comprehensive vHF/ 
ILS/VOR equipment; various VHF units; 
Autoland radio altimeter; transistorized air- 
borne teleprinter/receiver; range of Cc 
components. 


Steel, Peech and Tozer, Ltd. (133). See 
Samuel Fox and Co., Lid. 


Sterling Metals, Ltd. (10). Major exhibits 
consist of Bristol Siddeley Double Mamba 
centre section; Sapphire compressor casing 
and air-intake casing, Viper air-intake 
casing; de Havilland Comet hatchway cast- 
ing, Gyron Junior air-intake casing and Sea 
Vixon pylon casing; Dowty Vulcan nose 
undercarriage casting; Dunlop Caravelle 
landing wheel hub; Napier Gazelle support 
plate. A comprehensive collection of smaller 
castings in aluminium and magnesium alloys. 


J. Stone and Co. (Chariton), Ltd. (269). 
Range of sand and gravity die castings in 
aluminium and magnesium alloys; groups of 
castings made in the new M.S.R. magnesium 
alloys; precision castings in aluminium, mag- 
nesium, and copper base materials to illus- 
trate the ability of the plaster core, show 
process, and shell moulding methods of 
manutlacture. 


J. Stone and Co. (Deptford), Ltd. (270). 
Various types of light alloy and other non- 
ferrous rivets, washers and other fasteners; 
automatic voltage regulators of the sealed 
type; Stone-Vapor thermostatic temperature 
controls and relays, as used on the Viscount, 
Vanguard and Argosy. 


Suntex Safety Glass Industries, Ltd. (48). 
Manufacturers of Perspex cabin windows; 
canopy mouldings; bullet-proof glass wind- 
screens; rigid P.V.C. moulded panels; and 
clear acrylic tubing. 


Super Oil Seals and Gaskets, Ltd. (118). 
Five different types of Acroquip flexible 
hose: a wide range of SuPerfect oil seals; 
Redcaps polythene protective caps and plugs. 
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Talbot Stead Tube, Co., Ltd. (211). On 
show is stainless heat-resisting seamless, 
welded and welded drawn steel tube in both 
straight and manipulated forms, together 
with a selection of bright steel bars, bright 
turned shafting and bright drawn wire. 


Taylor, Taylor and Hobson, Ltd. (197). 
Exhibiting for the first time the company is 
showing a range of measuring instruments. 
These include the Talyrond Model 50 provid- 
ing measurement and analysis of roundness; 
Talysurf models 100, 101 and 3 for surface 
texture analysis; micro-alignment telescopes; 
and instrument accessories. 


Tecalemit, Ltd. (230 and O.D.S. J). Manu- 
facturer of high-pressure lubricating equip- 
ment; jet fuel and oil filters: fuel metering 
pumps: Titeflex all-metal flexible hose. 
Foamite, Ltd.. is displaying its new Austin 
Gipsy water foam tender and the Fireball 
150-Ib. dry chemical powder extinguisher. 


Teddington Aircraft Controls, Ltd. (35). 
On display are components of cabin tem- 
perature control systems; engines, spinner. 
propeller. wing and tail de-icing equipment 
together with ice-warning units and a visual 
icing indicator: fuel-tank pressurization 
components; missile heating and miscel- 
laneous equipment. 


Teleflex Products, Ltd. (180). A selection 
from the company’s range of aircraft remote 
control systems, products including cable 
tension regulators and flying- and engine- 
control components. Crew harnesses are 
also on the stand. 


The Telegraph Construction and Main- 
tenance Co., Ltd. (185). The Telcon Metals 
Division is exhibiting vacuum melted nimo- 
cast and other M.o.S. A.I.D. specification 
alloys for high-temperature service in air- 
craft; vacuum-melted soft magnetic alloys: 
super magnetic alloys: special copper and 
copper alloys. The Telcon Cables Division 
is showing its standard range of miniature 
aircraft cables and airfield lighting cables: 
—_— composite cables; helical membrane 
ables 


Thermal Control Co., Ltd. (178). Makers of 
Firetec aircraft fire-detection equipment and 
various pressure-operated switches for fuel 
systems and hydraulic systems. 


Thermionic Products (Electronics), Ltd. 
(281). The Thermionic multi-channel 
recorder, Mark VI and the B.C.C. multi- 
channel automatic recording system (MARS). 
Also shown is a new transistorized recorder 
shortly to replace the earlier equipments, 
effering optional fully automatic self-moni- 
toring when recording on up to 20 channels. 
and a range of VHF communications 
equipment manufactured by British Com- 
munications Corporation, Ltd. 


Thermo Plastics, Ltd, (264). Cockpit 
canopy and windscreen sidenanels for the 
Hunter: wing-tip for the Twin Pioneer 
canopy and radome for N.A.39. 


Thorn Electrical Industries, Ltd. (69 and 
O.D.S. Y). Manufacturers of Plastek panels 
and other flight-deck illumination systems : 
range of passenger-facility panels. roof 
cabin lights and warning signs; electrical 
connectors and other units. 


Titanine, Ltd. (159). Manufacturers of 
aircraft paints and finishes for high-speed 
flight: temporary protective treatments for 
aluminium sheets and protective paints for 
use during contour etching. 


Triplex Safety Glass Co., Ltd. (5). 
Demonstrations of the windscreens for the 
Lightning. Comet 4 and Vanguard fitted 
with Triplex gold-film heating: a range of 
reinforced screens; optically-correct curved- 
laminated screens for the Valiant. 


Ronald Trist and Co., Ltd. (91). This dis- 
play features a selection of rubber materials 
designed to meet the requirements of all 
sections of the aircraft industry. Products 
include Nitrile rubber compounds; Viton; 
Butyl rubbers; silicone rubbers; a wide 
range of standard Seatrist seal types; and 
rubber-to-metal bonded products. 


THE AEROPLANE 
and ASTRONAUTICS 


A Bristol Siddeley Sapphire compressor 
casing produced by Sterling Metals in 
Aluminium alloy RR.350. 


On show for the first time is this Serck 

fuel-cooled oil-cooler for the D.H. 

Gnome. It is incorporated in the high- 

pressure fuel system and is tailored to 
fit the installation. 


Solus-Schal! shows this ultrasonic flow 

detector. The fluorescent screen dis- 

plays two or three peaks representing 

the transmission pulse, the flow echo 
(if any) and the back wall echo. 


A hot air control gate valve manufac- 
tured by Teddington Aircraft Controls. 
These units are produced in light alloy 
for low temperature applications and 
nickel-iron castings are used for high Mes 

temperature work. ~ 
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Taylor, Taylor and Hobson micro align- 

ment telescope with operator. It is to 

be demonstrated regularly during the 
show. 


& A new multi-channel recorder range 
has been introduced by Thermionic 
Products (Electronics), Ltd. The equip- 
ment is completely transistorized and 
records up to 20 channels with or 

without automatic monitoring. 


The Trix Electrical Co., Ltd. (100). Display 
includes sound amplification equipment of 
various types for ground and airborne use. 
This covers the Trixadio TR/520 aircraft 
passenger control and music system; loud- 
speakers and microphones. 


Taubes, Ltd. (245). Tubular and hollow 
forgings for A components, including 
compressor and turbine shafts, transmission 
and propeller shafts, landing gear-axles, 
cylinder liners and guided missiles. 

Twfnol, Ltd. (242). Aircraft components 
and production equipment manufactured 
from Tufnol; examples of Tufnol in its 
basic forms of sheet, tube and rod. 

The Tungum Co., Ltd. (251). Manufac- 
turers of components for guided weapons 
and radar equipment; springs, spinnings 
and machined parts. 


aircraft crash position 
indicator, showing the transmitter 
before “potting,” and the complete 
aerofoil. The unit is based on the Sarah 
search and rescue homing equipment. 


The Ultra 


Turner Brothers Asbestos Co., Ltd. (203). 
Several aircraft and guided weapons com- 
ponents moulded from Durestos resinated 
asbestos moulding materials and Duraglas 
and Duramat glass-fibre reinforced plastics. 
In addition, the company is_ exhibiting 
P.T.F.E. products for the first time. 


Turner Manufacturing Co., Ltd. (127). 
Manufacturers of oleo compression legs; 
jacks, retracting mechanisms; vacuum and 
hydraulic pumps; flying controls. 


Ultra Electric, Ltd. (262). The company’s 
Special Products Division is exhibiting three 
new items of equipment. These are an 
engine-condition aralyser type UE.9I, a 
crash position indicator and an electric 
throttle control system. 


Vactric (Control a Ltd. (173) 
and Vactric (Precision Tools), Ltd. (172). 
Display of high speed rotary switches; 
“ breadboard " components for constructing 
servo systems: AC components; Dc motors; 
miniature gearhead. 


Valay Industries, Ltd. (183). Aircraft 
cleaning products including Aerowax high- 
gloss protection, Aerowash wash-down 
ace, Aeroval interior cleaner, Wadpol 

ish. 


L. M. Van Moppes and Sons (Diamond 
Tools), Ltd. (98). The Diatube drill stand 
is displayed with a new, more powerful air 
motor suitable for holes and cores up to 
8 in. dia. Diamesh roller truers and the 
Diaform equipment for form grinding is 
shown with the Diatorc and Diathread ~¢ 4 
ment for aero gears and threads and t 
Rotaform punch grinding attachment. 


Venner Accumulators, Ltd. (84). Light- 
weight silver-zinc accumulators for aircraft 
and guided weapons. 


Vernons Industries, Ltd. (O.D.S. 1). Manu- 
facturers of aircraft ground servicing trolleys 
and special electrical equipment. 


Vickers-Armstrongs (Aircraft), Ltd. (T). 
Display panels on the Vanguard and its 
operation. 


Vokes, Ltd. (182). With its subsidiary, 
Stream-Line Filters, Lid., this company is 
showing a representative selection from its 
range of products covering the filtration 
requirements of the aircraft industry. These 
include air, hydraulic and fuel filters. 


Ward, Brook and Co., Ltd. (177). Miscel- 
laneous plastic, plastic/metal components 
including terminal blocks; personal _life- 
saving apparatus; plastic extrusions; foam- 
rubber mouldings; injection mould tools. 


Waymouth Gauges and Instruments, Ltd. 
(4). See Smiths Aviation Division. 


The Wayne Kerr Laboratories, Ltd. (67). 
A new distance meter for measuring the 
unbalance of helicopter blades under dynamic 
conditions without contact is demonstrated in 
model form. 


Weliworthy, Ltd. (150). Sealing rings for 
jet engines; Spirolox retaining rings: pistons 
and piston rings; the Al-Fin bimetallic 
molecular bonding process; and the Wellseal 
jointing compound 


Western Manufacturing (Reading), Ltd. 
(266). Selection of mechanical, electrical, 
hydraulic, pneumatic and thermal products 
together with Britannia pilot's seat. 

Westinghouse Brake and Signal Co., Ltd. 
(207). Range of semi-conductor switching 
devices is exhibited. These include Trinis- 
tors, controllable silicon rectifiers; high 
power silicon transistors; and germanium 
dynistor switches. 

Westland Aircraft, Ltd. (J). Scale models 
of all the Westland helicopters, including a 
projected pod-type Westminster for military 
use. 

Whitehouse Industries, Ltd. (225). Com- 
plete range of Philidas seli-locking nuts of 
turret and industrial types; single- and 
double-anchor assembly nuts. 

Henry Wiggin and Co., Ltd. (17). This 
stand emphasizes the progress being made 
in the development of more advanced 
Nimonic alloys for operation at higher tem- 
peratures and on a number of important pro- 
duction improvements of significance to the 
gas-turbine industry. Comprehensive data 
is available on the Nimonic alloys up to 
Nimonic 105, and on the Nimocast alloys up 
to Nimocast 713C. 

Wiliamson Manufacturing Co., Ltd. (53). 
On display is the F.117 hand-held camera 
recently adopted by the R.A.F.. electrically 
operated version, 28 V.. 3.5 amp., format 
4} in. square, capacity 50 ft. by 5 in. 


Wilmot Breeden, Ltd. (40). Missile venturi 


and cone; Rolls-Royce Tyne iniet guide 
vanes and stator blades; oil-cooled bearing 
housing for Bristol Olympus; and servo 


control valve for Napier Eland and Gazelle 
powerplants. 


Wireless Telephone Co., Ltd. (60). See 
The Plessey Co., Ltd. 
Xetal Products, Ltd. (43). Manufacturers 


of rubberized hair to M.o.S. specifications in 
moulded or sheet form as protective packing 


for electronic and other equipment; para- 
chute-cushion inserts and seat backs. 
Zwicky, Ltd. (275 and O.D.S. H). The 


new Shell-Mex and B.P. 10.000-gal Severn 
refueller ; the Tagus hydramt dispenser; and 
the Superjet dispenser; a 4-in. by-pass con- 
troller; self-cleaning filters and refuelling 
nozzies. 


The new Diatube drill stand produced 
by L. M. Van Moppes and Sons for holes 
and cores up to 8 in. dia. 
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Men who Know about]! 


The men who know most about Hawker Siddeley are those closest 
to world aviation. They.know that in the fields of jet passenger and 
freight transport, military defence, and guided missiles, Hawker 
Siddeley’s record and forward thinking have put its name in the 
forefront of British and world aviation. 

Adopted by R.A.F. Transport Command, the Armstrong 
Whitworth 660, together with the civil AW Argosy — which has 
already roused much United States’ interest — meets the need for 
a modern, adaptable transport specially tailored for the growing 
volume of freight, aircoach and military air traffic in all parts of 
the world. Hawker Siddeley’s other ‘bread and butter’ civil 
project, the pressurised, turboprop Avro 748, offers genuine 


economy to operators on short-to-medium range routes and 
represents yet another major step by Hawker Siddeley towards 
bringing the cost of air transportation down to minimum level. 
The Avro Vulcan V-bomber, described as “the most effective 
bomber at present in service,” will be given extra flexibility in 
attack by the ‘Stand-Off’ bomb, also manufactured by A. V. Roe. 
Seaslug ship-to-air guided weapon, .acknowledged as “the best 
thing the Navy has ever had,” is produced by A. W. A., while 
the formidable Hawker Hunter fulfils a new two-seater role 
as an operational/advanced trainer. The Two Seater Hunter, 
has already, been chosen by the Royal Navy, R.A.F.,,Holland, 
Denmark, Peru and India. 
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THE AEROPLANE 
and ASTRONAUTICS 


Stand Nos. 114, 115 & 116 
at the $.B.A.C. Show 


TOMORROW is the great and 
permanent challenge of the 
aircraft industry. One development 
follows the next at great speed. 

A theory becomes a series 

of specific engineering problems 
perhaps more swiftly than in 

any other industry. 

Helping to piece together the 
picture of future flight are the research 
teams of Lucas and Rotax. 

How successful they are, you may 
judge from the number of major 
aircraft and engine manufacturers 
throughout the world who choose 
Lucas and Rotax systems. 


LUCAS fuel and combustion systems for gas 
turbine and ram jet engines: hydraulic systems 


ROTAX complete electrical and starting 
systems for aircraft 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., 
Birmingham and Burnley 

ROTAX LTD., Willesden Junction, London, N.W.10. 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne 
and Sydney, Australia. 

LUCAS-ROTAX LTD., Toronto, Montreal! and 
Vancouver, Canada. 

SOCIETE FRANCAISE DES INDUSTRIES LUCAS, 

11, Rue Lord Byron, Paris 8. 
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SPERRY 


NAVIGATION, CONTROL 
AND INSTRUMENTATION 


for high-performance aircraft 
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THE AEROPLANE 
and ASTRONAUTICS 


Things are humming 
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This year— 


Airliners on regular services 


are flying at heights where ambient 


temperatures can fall to less than preety 
—70°C. Fuel tanks and especially fuel 
lines are exposed for long periods : 
to these sub-zero temperatures, and 4 aff 
fuels approach the lower limit of of i 
* pumpability '"—beyond which heavier 
hydrocarbons solidify into a waxy mush, 
Aik BP has conducted exhaustive This year— 
tests on the characteristics of its 
fuels, proving that under operating More people are travelling more 
miles in more aircraft than ever 
conditions, full fluidity is 
before. More responsibility for the 
maintained at these eres ; 
Operators, more reliability required from 
iceman every part of the air transport system: 
including aviation fuels. Dirt must be 
eliminated to prevent mechanical damage— 
water must be extracted to avoid fuel 
system icing. New multi-stage water 
separation systems developed by air BP 
have been in use for some time and 
This year— can remove solids as small as 5 
microns or better in diameter from 
We are nearer to the point where fuel delivered to aircraft, and the 
aviation will come face to face with simultaneous extraction of free 
the ‘ heat-barrier’. Fuel technologists water down to the last 30 parts 
are as concerned with the problems per million by volume. 
attendant on kinetic heating in hypersonic 
flight as are the designers of aircraft: 
at such elevated temperatures some b ¥ 
hydrocarbons deteriorate, forming gum a 
deposits to clog minutely calibrated orifices - 


and close-tolerance assemblies. 
AiR BP research has proved 
that BP aviation fuels are already 


immune from these troubles 


BPAERO 
DE-ICING 
1 


at temperatures as high 
as 200°C. 


BP 
AERO OIL. 
100 


5 GALLONS 


HIGHLY 
(mF LAMA BLE 


BP AERO 
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THE AEROPLANE 


and ASTRONAUTICS 


» Armstrong Whitworth Argosy ; Freighter Coach, Air Bus and 
itary Transport. . . first flew in 1959—on air BP fuel. 


e Caravelle; joined Air France and SAS in 1959-—aiR BP 
rvices Caravelles on many European routes. 


This year— 


Aircraft are faster, ; 
schedules are tighter, 


time on the ground more 


expensive. Time to turn round H 
an airliner is of real importance : 
as a factor in its utilisation, 


and here AiR BP development is 


again helping air operators. 
The new air BP superfuellers } 
capable of delivering 10,000 j 
a gallons in 16 minutes, and 
hydrant systems delivering at 
up to 5,000 gallons per 
minute, provide a service 7a 
streamlined to the needs 


of the jet age. a 


Handbook of Aero Lubricants 


oz... 


B? Aero Lubricants 
and Special Products 
are listed and des- 


| 


cribed in full in a new 
series of publications 
available to aero- 


( 


nzutical engineers—a 
handbook, a pocket 


ae ene nan nann 


guide and a wallchart, 


THE AVIATION SERVICE OF BRITISH PETROLEUM 
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AIR BP, in this 50th year of British Petroleum, is making things hum: 
aiming always to be far ahead of the actual needs of the moment—to be ready 


when new demands are made 


for new fuels, faster 


fuelling, higher standards 


of performance, more 


comprehensive service, wider 


research backing. AiR BP studies to anticipate the pattern of aviation 


years hence, to make ready now for generations of aircraft yet to come. 


AVIATION FUELS 
High temperature stability 
Low temperature pumpability 
Microfiltration 5 microns 


Maximum free water content 
30 parts per million 


AERO LUBRICANTS 
Piston engine oils 
Turbine engine oils 
Hydraulic fluids 
De-icing fluids 
Special products 
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THE AEROPLANE 
and ASTRONAUTICS 


Aircraft, Engines and Missiles 


ARMSTRONG WHITWORTH ARGOSY 


SINCE the A.W.650 Argosy Dart- 
engined freighter made its first flight on 
January 8, the test programme has 
progressed rapidly and is now some two 
months ahead of schedule. Five of the 
initial batch of ten aircraft have flown so 
far. Firm letters of intent for four 
Argosies have been received from Riddle 
Airlines and for three from another 
unspecified operator. 


R.A.F. Transport Command is in the 


AVRO VULCAN 


THE Vulcan B.! is now operational 
with Nos. 83, 101 and 617 Squadrons of 
No. | Group, R.A.F. Bomber Command, 
which is awaiting delivery of the more 
advanced Vulcan B.2. This has 17,000- 
Ib. Olympus 201 turbojets, instead of the 
12,000- or 13,000-Ib. Olympus 102s or 
104s of the later production ‘ulcan Is. 
The Vulcan 2 also has a modified 
wing of greater span and thinner section, 
with an extended leading edge, and has 


process of ordering 24 A.W.660s, which 
will each gross about 100,000 Ib. and will 
have vertically opening rear clam-shell 
doors. 


Dimensions.—Span, 115 ft.; length, 86 ft 
9 in.; height, 27 ft.; wing area, 1,458 sq. ft. 

Weights.—Basic operating (freighter), 47,000 
Ib.; max. payload, 27,000 ib.; gross weight, 
82,000 Ib 

Performance.—Average cruising speed, 276 
m.p.h.; balanced field length, 4,050 ft.; ultimate 
still air range (no reserves), 3,000 st. miles. 


elevons instead of the former separate 


Vulcan is being developed to carry Blue 
Steel, the Avro stand-off bomb. The 
figures below refer to the Vulcan B2, 
with those of the B,1 in parentheses. 
Dimensions.—Span, 111 ft. (99 ft.); length, 
97 ft. 1 in.; height, 27 ft. 6 in. (26 fe. 6 in.). 
Weights.—Not available 
Performance.—Not available. 


HAWKER SEA HAWK 


IN addition to equipping most of the day 
fighter/strike squadrons of the Royal 
Navy, Armstrong Whitworth Sea Hawks 
are operating with the Dutch and West 
German Navies, and are also to be 
procured by India. With a 5,400-Ib. s.t. 
Rolls-Royce Nene 103 turbojet, the last 
production Sea Hawks for the R.N. 
were redesignated F.B.5s and F.G.A.6s, 
(data) while the 22 Netherlands aircraft 
with American radio were known as 
Mk. 50s. 

With taller fins and rudders the 68 


German Sea Hawks became the Mks. 
100 and 101 (illustration). The latter 
was produced for reconnaissance duties, 
carrying Ekco Type 34 radar in an 
underwing fairing. 


Dimensions.—Span, 39 ft.; length, 39 ft. 
7 in.; height, 8 fc. 8 in.; wing area, 278 sq. ft. 

Weights.—Loaded (clean), 13,200 ib.; gross 
(with external stores), 16,200 Ib. 

Performance.—Max. speed, 599 m.p.h. at 
sea level, M=0.83 (S87 m.p.h.) at 20, ft.; 
initial climb, 5,700 fc./min.; radius of action 
(with drop tanks), 386 miles. 


AUSTER J.1s and J.5s 


AMONG the versatile Auster range of 
three/four-seat light aeroplanes in 
production at Rearsby for flying schools, 
clubs and private owners, are the J.1N 
Alpha, the Alpha 5, the J.5L Aiglet 
Trainer and the J.5P Autocar. These 
are all variants of the same basic air- 
frame, with 130 or 145 b.h.p. Gipsy 
Major 1 and 10, or Lycoming 0-240-3 
engines. Their cost is just under £4,000 
each. Production is also continuing with 
the military Auster 9, for the Army Air 
Corps. 


AUSTER J/1U 


DEVELOPED especially for the require- 
ments of Crop Culture, Ltd., the 
Workmaster is a strongly built agricul- 
tural aircraft which is claimed to have a 
greater capacity and performance than 
any comparable type. It is fitted with a 
180 b.h.p. Lycoming 0-360A flat-four 
engine, and has a 100-gal. spray tank 
alongside the pilot. A second seat is 
provided in tandem for occasional 
passengers. 

Fourteen Workmasters were ordered 
by Crop Culture and are being delivered 


The aerobatic Aiglet Trainer is being 
displayed in the flying programme at 
Farnborough this year, and the figures 
below relate to this aircraft. 


Dimensions.—Span, 32 ft.; length, 23 fc. 2 in.; 
height, 6 ft. 6 in.; wing area, 164 sq. fc. 

Weights.—Empty, 1,323 Ib.; aerobatic 
(2-seat), 1,950 ib.; gross, 2,200 Ib. 

Performance.—Max. speed, 129 m.p.h.; 
cruising speed, 117 m.p.h.; initial climb, 840 
ft./min.; stalling speed, 38 m.p.h.; take-off run, 
150 yd.; service ceiling 13,700 ft.; range, 440 
miles 


WORKMASTER 


with underwing Britten-Norman rotary 
atomizers. Another J/1U is in service in 
France as a four-seater for rescue flights 
in the Alps. Austers are also producing 
the more specialized B.8 Agricola for 
spraying and dusting. 

Dimensions.—Span, 36 ft.; length, 23 ft. 7 in. 
height, 6 ft. 2 in.; wing area, 185 sq. ft. 

Weights.—Max. gross, 2,650 Ib. 

Performance.—Max. speed, 109 m.p.h.; 
recommended spraying speed, 60-80 m.p.h.; 
cruising speed (passenger variant), 113 m.p.h.; 
initial climb (sprayer), 710 ft./min.; stalling 
speed, 34 m.p.h.; take-off run, 135 yd. 


AVIATION TRADERS PRENTICE 


SINCE 1956, Aviation Traders (Engineer- 
ing), Ltd., of Southend have been 

converting a large number of ex-R.A.F. 
Prentice trainers to civilian standards. 
About 280 of these aircraft have been 

acquired and, after development for a 
ublic transport C. of A., steady progress 
as been made with their sales. 

With a 250 b.h.p. Gipsy Queen 30, the 
Prentice is being used for both private 
and commercial flying, and for banner 
and target towing. The cost is about 
£2,200. A recent development was the 


elevator surfaces. The 


provision of a bench-type front seat for 
three abreast, increasing the short-range 
capacity to seven persons (illustration) 
instead of the normal five. A 340 b.h.p. 
Gipsy Queen 70 engine is also being 
experimentally installed. 

Dimensions.—Span, 46 ft.; length, 31 ft. 
6} in.; height, 10 ft.; wing area, 305 sq. ft. 

Weights.—Empty, 3,230 Ib.; max. gross, 
4,350 Ib 

Performance.—Cruising speed, 126.6 m.p.h.: 
initial climb, 550 ft./min.; service ceiling, 
10,500 ft.; take-off to 50 ft., 600 yd.; range 360 
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AVRO 748 


_AVRO hope to have the first of two 
prototypes of their Type 748 feederliner 
in the air by next February. Develop- 
ment of this new aeroplane, as a Group 
rivate venture, was announced only 
ast January, but the company has 
already been successful in concluding a 
provisional agreement with the Indian 
Air Force for the purchase of a quantity 
of Avro 748s and subsequent license- 
production of the type in India. 
Under a similar arrangement to that 
recently announced for the Dart Herald, 


BLACKBURN N.A.39 


AVAILABLE for examination on the 
ground for the first time at Farnborough 
this year, the Blackburn N.A.39 is one 
of 20 pre-production aircraft for the 
Royal Navy. Seven N.A.39s have 
flown in the past 15 months, to the 
M.o.S. schedule drawn up a few years 
ago, and orders have been placed for 
subsequent production aircraft. 

Powered by two 7,000-lb. D.H. 
Gyron Junior D.G.J. Is, the N.A.39 is 


BOTH the Heron and the smaller, twin- 
engined Dove, continue in small-scale 
production at de Havilland’s Chester 
factory. More than 500 Doves have now 
been built and sold throughout the 
World, and production of the Heron 
totals just over 130. The Heron provides 
accommodation for up to 17 passengers 
and alternative interiors are available for 
a variety of airline, executive or specialized 
military rdéles. 


The possibility of producing a succes- 


the first aeroplane designed for low- 
level high-speed operations, and com- 
bines great strength with structural 
stiffness and a long fatigue life. Boundary 
layer control over the total s = gives the 
N.A.39 the highest lift coefficient of any 
swept-wing aircraft. 


Dimensions.—Span. 42 ft. 6 in: length 
; height, 16 ft. 
Weights.—Not available. 
Perfor Not 


labi 


DE HAVILLAND HERON 


the Ministry of Supply may also purchase 
three Avro 748s and a “letter of intent” 
for three has been given by Skyways, Lid 
The aircraft is powered by two 1,740 e.h.p. 
Rolls-Royce Dart 514 turboprops. 

Dimensi ions.—Span, 95 ft. O in.; length. 
67 fc. 0 in.; height, 24 ft. 104 in.; wing area, 795 
sq. ft. 


Weights.—Basic operating, 19,444 Ib; 
capacity payload, 9,666 Ib.; gross, 33,000 Ib. 

Performance.—Cont. cruising speed, 265 
m.p.h.; balanced field length, 3,500 ft.; max 
range (no reserves), 1,877 st. miles. 


BRISTOL TYPE 192 


DESIGNED to meet Service require- 
ments for troop and freight transport, 
search and rescue operations, ambulance, 
paratrooping and supply dropping duties, 
the Bristol 192 first flew on July 5, 1958, 
and is now in production for the R.A.F. 
Eight helicopters are now flying and are 
accumulating flight experience at about 
100 hours per month. The first squadron 
is due in service in Summer, 1960. 

The two Napier Gazelle gas turbines 
of the Type 192 each develop a maximum 


of 1,650 s.h.p. and are sufficiently 
powerful for the helicopter to take-off. 
hover and climb at maximum weight on 
only one engine. Up to 25 troops can be 
carried or 6,000 Ib. of freight. 


Dimensions.—Rotor diameter, 48 fc. 8 in 
overall length, 89 ft. 94 in.; height, 17 fc. 

Weights.—Basic operational, 10,913 Ib 
max. gross, 18, Ib. 

Performance.—Cruising speed, 138 m.p.h. 
max. climb, 1,175 ft./min.; service ceiling 
13,250 ft.; hovering ceiling (no ground effect), 
8,000 fc.; range, 432 miles. 


BRISTOL BRITANNIA Mk.1 


BRISTOL Aircraft at Filton and Short 
Bros. and Harland at Belfast are now 
engaged in delivering a fleet of 20 
Britannia C.Mk.!s_ (illustration) to 
R.A.F. Transport Command. The first 
of these military freighters, with their 
strengthened floors, larger doors and 113 
rearward-facing seats, reached No. 99 
Squadron at Lyneham earlier this year. 
The R.A.F. also has three Britannia 
C.Mk.2s, which are the original 252s 
ordered by the M.o.S. for trooping 
flights. 


A total of 53 Britannias of different 
types has been delivered to civil opera- 
tors. The Britannia Series 310 (data) has 
4,120 e.h.p. Proteus 755s while the R.A .F. 
variant has 4,445 e.h.p. Proteus 255s. 


Dimensions.—Span, 142 ft. 34 in.; length, 
124 ft. 3 in.; height, 37 fc. 6 in.; wing area, 
2,075 sq. ft. 

Weights.—Basic equipped, yoy Ib.; max 
payload, 28,000 Ib.; gross, 180,000 | 

Performance.—Typical cruising ae 400 
m.p.h.; balanced field length, 7,200 ft.; max 
range (no reserves), 5,500 st. miles. 


DE HAVILLAND COMET 


PRODUCTION of the Comet continues 
at Hatfield and Chester to fill orders 
from B.O.A.C. (19), B.E.A. (7), Aero- 
lineas Argentinas (6), E.A.A.C. (2) and 
Olympic Airways (2). The Comet 4 
(data) with its four 10,500 Ib.s.t. Rolls- 
Royce Avon 524 engines, has been in 
service with B.O.A.C. on the North 
Atlantic since October 4, 1958, and on 
routes to the Far East since April 1. 
Aerolineas Argentinas have been using 
Comet 4s from Buenos Aires to New 
York and London since the spring. 


sor to the Heron is being studied by de 
Havilland, and among the current 
projects is the D.H.123, a Heron/DC-3 
replacement feederliner with two 1,200 
s.h.p. turboprops. 

Dimensions.—Span, 71 ft. 6 in.; length, 
48 fc. 6 in.; height, 15 ft. 7 in.; wing area, 499 

tc 


sq. ft. 
Weights.—Basic operational, 8,996 Ib.; max 
payload, 3,750 Ib.; gross, 13,500 ib 
erformance.—Cruisin see, 183 m.p.h.; 
balanced field length, 3,5 max. range, 
1,770 st. miles. 


The first short-span, long-fuselage 
Comet 4B of seven ordered by B.E.A. 
(illustration) flew on June 27, and will be 
entering service in the early part of next 
year. 

Dimensions.—Span, 114 ft. 9 in.; length, 
111 ft. 6 in.; height, 28 ft. 6 in.; wing area, 2,121 
sq. ft. 

Weights.—Basic operational, 74,100 Ib; 
max. payload, 20,900 Ib.; gross, 162,000 Ib. 

Performance.—Cont. cruising speed, 516 
m.p.h.; balanced field length, 6,700 ft.; max. 
range (no reserves), 4,755 st. miles. 
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™ =| ONLY BRITISH OXYGEN 


sath 


BS OM) 


gives aviation this complete service = 
e Liquid oxygen for breathing 5 
e Liquid oxygen and nitrogen for missiles * 
e Oxygen and nitrogen services for missile testing ©. 
@ Mobile oxygen plants is 
e Liquid oxygen storage and handling equipment = 
e Liquid oxygen converters, regulators and valves 
e Liquid nitrogen explosion suppression systems 
e Gases and welding equipment for aircraft construction 2 
e Spares and repair facilities for N.A.T.O. 3 
On the ground...in the air : 
BRITISH OXYGEN BRITISH OXYGEN ; 
GASES LIMITED ENGINEERING LIMITED 
BRITISH OXYGEN BRITISH OXYGEN 
ARO EQUIPMENT LIMITED RESEARCH AND DEVELOPMENT LIMITED 


Intensive research continues on cryogenic problems and associated development 
projects. We shall be pleased to assist you with your problems. 
AN ASSOCIATED COMPANIES THROUGHOUT THE COMMONWEALTH ... 
\\| 
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BRITISH OXYGEN AVIATION SERVICES | 
BRIDGEWATER HOUSE, CLEVELAND ROW 
| ST. JAMES'S, LONDON S.W.1 : e 
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DE HAVILLAND SEA VIXEN 


AFTER nearly eight years of intensive and either bombs, drop tanks or under- 
development the Sea Vixen became wing rocket pods. There are also twin 
operational with the Royal Navy in rocket packs retracting beneath the 
July, 1959, with the formation of the fuselage. 


first unit, No. 892 Squadron, at The Sea Vixen is powered by two 
Yeovilton. The Sea Vixen F.A.W.1 is 10,000-Ib. Rolls-Royce Avon 200 series 
replacing the Sea Venom in F.A.A. all- _ turbojets. 

weather fighter squadrons, and is the Dimensions.—Spen, 50 ft.; fength, 53 ft 
first British interceptor to dispense with 6 jin. height, 11 ft 

gun armament. It is designed to carry Weights.—Not available 

four D.H. Firestreak air-to-air missiles Performance.—Not available 


Be 7 . : THE first announced “second-genera- 
: ’ ; — ae tion” turbojet transport, the D.H.121 is 
a . 4 be being developed initially for B.E.A. by a 
~ m se f +. : ~Z consortium of manufacturers led by 
- 4 The de Havilland Aircraft Co., Ltd. 
’ Valuable technical and financial resources 
mn are being contributed to Airco by Fairey 
“ Aviation and Hunting Aircraft. 
as’ The D.H.121 will provide accommeda- 
se tion for 75 to 97 passengers and is 
. designed for ranges of 2CO to 1,200 st. 
© miles flying at a best economical cruising 
; ee ; speed of 585 m.p.h. at 32,000 ft. A 
ae oe J a particular feature of the design is the 
— ’ 


setting of the max. landing weight at 


a ) , 


ENGLISH ELECTRIC CANBERRA 


MANY variants of the versatile Canberra, The Canberra P.R.9. (data and ill.s- 
including the B.2, P.R.3, T.4, B(I) and tration) has an extended wing for 
B.6, P.R.7, BAD8, P.R.9, U.10, T.1l improved high-altitude performance, and 
B.(1)12, T.13, B.20 and T.21 are flying in 18 powered by two 10,050-Ib. Rolls- 
all parts of the World, but production for Royce Avon 206 turbojets. A recent 
the R.A.F. concerns the Canberra T.4, © ™O0dification to the P.R.9 involves the 
B.8 and P.R.9. May, 1959. marked the provision of a hinged nose and installa- 
tenth anniversary of the Canberra’s first tion of an ejection seat for the navigator. 


: . . P a Dimensions.—Span, 69 ft. 5 in.; length, 
flight, by ~_ a 41,335 had been 66 ft. 8 in.; height, 15 ft. 7 in 
produced in the -K., U.S.A. and Weights.—Not available 
Australia. Performance.—Not available 


ENGLISH ELECTRIC LIGHTNING F.1 


SOON to enter R.A.F. service, the mounted 30 mm. ADEN cannon, plus 
English Electric Lightning is the first two D.H. Firestreak AAMs on fuselage 
British supersonic interceptor, and repre- mounts, while there is also provision for 
sents an advanced weapons system a fuselage pack containing 48 2-in. 
concept. With two Rolls-Royce Avon rocket projectiles. A two-seat trainer 
200 series turbojets each of about 14,500 version of the Lightning, the P.11 
Ib. thrust with afterburning, and mounted (photograph), first flew on May 6, and 
one above the other in the fuselage, the is in production. 

Lightning has a substantial power excess 


for rapid take-off, climb and accelera- Dimensions.—Span, 34 ft. 10 in.; length 
tion, but is able to cruise economically 5° ft.: height, 19 ft. 5 in 
on one engine. Weights.—Not available 
Standard armament is two nose- Performance.—Max. speed well zbove M=2 
epg) WE Ey wee gr “athe 
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AIRCO D.H.121 


95°, of gross weight to provide for fast 
stopping services without intermediate 
refuelling. The use of three 10,100-Ib. 
Rolls-Royce R.B.163 turbojets in a 
rear-fuselage cluster is unique. 


Dimensions.-—Span, 89 ft. 10 in.; length, 
114 fc. 9 in.; height, 27 ft. 6 in.; wing area, 
1,350 sq. fe 

Weights.—Basic operating (83-seat), 63,200 
ib.; space-limited payload (97-seat), 21,500 Ib.; 
gross, 105,000 Ib 

Performance.—Cruising speeds, M --0.80 at 
35,000 ft. for long range, to M-=-0.875 at 25,000 
ft. for high speed; balanced field length, 6,000 
ft.; max. range (typical reserves), 1,800 st. miles. 


RR icine: FAIREY GANNET 


ALTHOUGH tthe _ anti - submarine 
versions of the Fairey Gannet are giving 
way to helicopters in the Royal Navy, 
production is continuing at White 
Waltham with the extensively modified 
airborne early warning variant to replace 
the Douglas Skyraider. The Gannet 
A.E.W.3 comes into experimental service 
in the immediate future with the 
formation of No. 700G Flight at 
Culdrose, about a year after the first 


THE Ministry of Supply recently 
announced that negotiations had been 
opened with the company with a view to 
ordering about 20 Rotodynes for the 
R.A. As soon as these negotiations 
have been completed, a B.E.A. order for 
six is likely to be confirmed and the 
interest of several other operators can be 
expected to harden. New York Airways 
has already ordered five and Okanagan 
Helicopters, one. 

All production Rotodynes will be of 


flight of the prototype on August 20, 
1958 
The Gannet 3 has a completely revised 
crew layout, with a _ centre-fuselage 
cabin for the two operators of the ventral 
radar in its “guppy” fairing. Power is 
provided by a 3,875 s.h.p. Double 
Mamba A.S.M.D.8 (Mk. 112). 
Dimensions.—Span, 54 ft. 6 in.; length, 44 ft.; 
height, 16 fc. 10 in.; wing area, 490 sq. fr. 
Weights.—Not available. 
Performance.—Not available. 


FAIREY ROTODYNE 


an enlarged 65-seat type (data) with two 
5,000 s.h.p. Tyne turbines. The first of 
these is expected to fly in the autumn of 
1961 and to be in service by late 1963. 
Meanwhile flight testing continues with 
the Eland-engined prototype (illustrated). 


Dimensions.—Rotor diameter, 104 ft.; 
length, 64 fc. 6 in.; height, 23 fr. 2 in. 

Weights.—Payload, 18,000 Ib.; gross, 50,000 
Ib 

Performance.—Cruising speed, over 200 
m.p.h.; max. range, 650 st. miles. 
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GLOSTER JAVELIN 


JAVELINS of various marks are now jets. 
the standard equipment of night- and 
all-weather fighter squadrons of the 
R.A.F. The latest production variants 
are the F.A.W. 7, 8 and 9, although a 
number of dual-control Javelin T.3s 
have also been supplied for operational 
conversion. 

The Javelin 7 (photograph) and 8 
Originally differed only in the type of 
A.l. radar to be fitted, and both had 
11,000-Ib.s.t. Sapphire 200 series turbo- 


HANDLEY PAGE 


AFTER several years of private-venture 
development, the Dart Herald has 


became Mk 


Di 
9 in.: 


spring. 
recently 


Reheat for these engines became 
available in time to be incorporard in 
production Mk. &s, 
retrospectively 


Firestreaks, in addition to two 30 mm. 
ADEN cannon. 


mensions.—Span. 
height, 17 fr. 1 in 

Weights.—Nor available 

Performance.—Not available 


DART HERALD 


The Herald's gross weight has 
been 
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FOLLAND GNAT 


SINCE the prototype Gnat lightweight 
fighter first flew on July 18, 1955, six 
have been ordered by the M.o.S.: 40 by 
the Indian Government, plus a manufac- 
turing agreement; 12 and a manufac- 
turing agreement by Finland; and two by 
Yugoslavia. In addition, development of 
the two-seat tandem Gnat Trainer (data) 
resulted in an M.o.S. order for 14 of 
this type for the R.A.F 

Like the Gnat F.! (photograph) the 
Trainer has a Bristol Orpheus turbojet, 
but uses the less powerful B.Or.4 (Mk. 


100) developing 4,230 Ib. thrust. From 
the projected thin-wing Gnat 2 has been 
suggested a Gnat Trainer Mk. 2, with a 
5°, leading and trailing-edge flapped- 
wing and a reheat Orpheus for level 
supersonic speeds. 


Dimensions.—Span, 24 fc.; length. 30 fc 
9 in.; height, 9 ft. 74 in.; wing area, 175 sq. ft 

Weights.—Basic, 5,070 !b.; normal loaded, 
7,435 \b.; max. loaded (with stores), 8,560 Ib 

Performance.—Max. speed, M- 0.97; cake- 
off distance, 1,560 ft.; ceiling, over 45,000 fr.; 
max. endurance, 3 hr. 


GARLAND-BIANCHI LINNET 


LICENSED construction of the Piel 
CP-30! Emeraude two-seat light tourer 
has been undertaken by this company 
since January, 1956. The first British- 
built machine, redesignated the Linnet, 
flew on September |, 1958. 

With a 90 b.h.p. Continental, the 
Linnet combines performance with 
economy, and has the low initial cost of 
about £2,200. The airframe is of wood, 
with fabric covering. and has been 
revised to improve the stalling character- 


. and Javelins 7s 
fitted with afterburning 
9s. All carry four 


$2 ft.; length, 56 fc 


increased by 2,000 Ib.,. 


recently been recognized by the Govern- 
ment, which has placed an order for 
three. These are to be used for five years 
by B.E.A. on certain Scottish routes. 
They will, if successful, then be purchased 
by the Corporation. 

The Dart Herald is in production at 
the Woodley factory of Handley Page 
(Reading), Ltd., and the cor De earn 
aircraft, now at the start of flight trials, 


is expected to obtain a full C. of A. next 


boosting the payloads by as much as 
25% Take-offs have already been 
made at 41,000 ib. and further increases 
can be expected to follow. 

Dimensions.—Span. 94 ft. 9} in.; length. 
71 > 11 in.; height, 22 ft. 4 in.; wing area, 886 
sq. fe. 

Weights.—Basic operational, 22,808 (b.; 
max. payload, 12,000 Ib.; gross, 39,000 Ib 

Performance.—Cont. cruising speed. 277 
m.p.h.; balanced field length, 3.900 ft.; max 
range (no reserves), 1,450 st. miles 


istics. Future developments envisaged 
by Garland-Bianchi Aircraft, who are 
also agents for French-built Emeraudes, 
include the installation of a 100 b.h.p 
Continental with a Flottorp variable- 
pitch airscrew, and a sliding canopy. 
Dimensions.—Span, 26 ft. 4 in.; 
20 ft. 9 in.; wing area, 117 sq. fr 
Weights.—Empty, 802 |b.; disposable load 
460 ib.; max. gross, 1,400 Ib 
Performance.—Max 


length, 


speed, 130 m.p.h 


cruising speed, 115 m.p.h.; take-off run, 200 yd; 
range, 700 plus miles. 


ceiling, 11,500 fr.; 


HANDLEY PAGE VICTOR 


PRODUCTION of the Victor B,I, 
which equips Nos. 10, 15 and 57 Sqns., 
Bomber Command, is now continuing 
alongside the Victor 2. The prototype 
B.2 first flew on February 20 this year, 
and has four 17,500-Ib. Rolls-Royce 
Conway turbojets instead of the 11,000-Ib. 
Sapphire 202s of the Victor 1. The 
Victor 2 (data) also has 10 ft. greater 
span, enlarged intakes, and retractable 
scoops forward of the fin. 

The scoops supply ram air to turbo- 


alternators for high-altitude emergency 
power. That for low altitudes is bled 
from an Artouste gas turbine in the 
starboard wing root, and this unit is 
also used for engine-starting on the 
ground. The Victor 2 will carry the 
Avro stand-off bomb and use flight 
refuelling. 
Dimensions.—Span, 120 fc; 
11 in.; height, 26 fc. 9 in. 
Weights.—Not available 
Performance.—Not available 


length, 114 fe 


HAWKER HUNTER 


ONE of the most widely used fighters 
and advanced trainers in the World, the 
Hunter has been supplied to the air 
forces of Belgium, Denmark, Holland, 
India, Iraq, Jordan, Lebanon, Peru, 
Sweden and Switzerland, in addition to 
the R.A.F. and the R.N., and is being 
built in Holland and Belgium. Latest 
variants are the F.G.A. 9 and F.R. 10, 
with 10,050-Ib. s.t. Avon 203s, for 
Middle East operations. The Mk. 9 
(data) is intended for ground attack 
duties, while the Hunter 10 carries a 
battery of nose cameras in addition to 
the four 30 mm. ADEN cannon. 


The two-seat dual-control Hunter 
T.7s, T.8s or T.66s have Avon 100 or 200 
series engines, and are produced for 


operational and armament training 
(photograph). 
Dimensions.—Span, 33 ft. 8 in.; length, 


45 fc. 105 in.; height, 13 fr. 2 in.; 
sq. ft 

Wei —Empty. 14,000 Ib.; loaded (clean), 
18,000 Ib.; max. gross, 24,000 Ib. 

Performance (Mk. 6).—Max. speed. M_ 0.93 
(710 m.p.h.) at sea level, M 0.98 (710 m.p.h.) 
at 36,000 ft.; cruising speed, 560 m.p.h.; initial 
climb, 15,000 ft./min.; to 45,000 ft.. 5 min.: 
service ceiling, 55,000 fc. 


wing area, 349 
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Valiants 
show their 
paces 


with 
Probe and Drogue 
~~ in-flight 
| refuelling 


Record-breaking nor.-;top flights from England 


April Nairobi 4,350 miies 7 hrs. 40 mins. 
Po Four air forces have adopted Probe and Drogue. 
May Salisbury 5,320 miles Q%bhrs.42 mins. © This equipment is the product of 25 years’ 
; ; & experience of Flight Refuelling Ltd., the 
June Johannesburg 5,845 miles tl hrs. 3 mins. “ pioneers of refuelling in flight. 


July Cape Town 6,060 miles 11 hrs. 28 mins. “ Es 
a renee — VISIT US AT STAND 1 67 FARNBOROUGH 


Tel.: Air Show 4020 


=32 «S Flight Refuelling Ltd 


“oar TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET BLANDFORD 501 Telegrams : Refuelling Blandford. 


Aircraft Repair Maintenance 
and Modifications 


Target 
Aircraft 


Pressure Refuelling 
Systemsand Components 
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GLOSTER JAVELIN 


JAVELINS of various marks are now jets. 
the standard equipment of night- and i 
all-weather fighter squadrons of the 
R.A.F. The latest production variants 
are the F.A.W. 7, 8 and 9, although a 
number of dual-control Javelin T.3s 
have also been supplied for operational 
conversion. 

The Javelin 7 (photograph) and 8 
originally differed only in the type of 
A.l. radar to be fitted, and both had 
Perfor 


Reheat for these engines became 
available in time to be incorporated in 
production Mk. 8s, 
retrospectively fitted with afterburning 
became Mk. 
Firestreaks, in addition to two 30 mm. 
ADEN cannon. 
Dimensions.—Span. 
9 in.; height, 17 fe. 1 in. 
Weights.—Not available. 
—Not ilable. 
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FOLLAND GNAT 


SINCE the prototype Gnat 2 — 
fighter first flew on July 18, 1955, six 
have been ordered by the M.o. S. 40 by 
the Indian Government, plus a manufac- 
turing agreement; 12 and a manufac- 
turing agreement by Finland; and two by 
Yugoslavia. In addition, development of 
the two-seat tandem Gnat Trainer (data) 
resulted in an M.o.S. order for 14 of 
this type for the R.A.F. 

Like the Gnat F.! (photograph) the 
Trainer has a Bristol Orpheus turbojet, 
but uses the less powerful B.Or.4 (Mk. 


100) developing 4,230 Ib. thrust. From 
the projected thin-wing Gnat 2 has been 
suggested a Gnat Trainer Mk. 2, with a 
5% leading and trailing-edge flapped- 
wing and a reheat Orpheus for level 
supersonic speeds. 


Dimensions.—Span, 24 ft.; length, 30 fe. 
9 in.; height, 9 fc. 74 in.; wing area, 175 sq. fe 
Weights.—Basic, 5,070 !b.; normal loaded, 
7,435 Ib.; max. loaded (with stores), 8,560 Ib 
Performance.—Max. speed, M_ 0.97; take- 
off distance, 1,560 ft.; ceiling, over 45,000 fr.; 
max. endurance, 3 hr. 


GARLAND-BIANCHI LINNET 


LICENSED construction of the Piel 
CP-301 Emeraude two-seat light tourer 
has been undertaken by this company 
since January, 1956. The first British- 
built machine, redesignated the Linnet, 
flew on September |, | 4 

With a 90 b.h.p. Continental, the 
Linnet combines performance’ with 
economy, and has the low initial cost of 
about £2,200. The airframe is of wood, 
with fabric covering, and has been 
revised to improve the stalling character- 


and Javelins 7s 


9s. All carry four 


52 ft.; length, 56 fr 


11,000-Ib.s.t. Sapphire 200 series turbo- 
HANDLEY PAGE 


DART HERALD 


AFTER several years of private-venture 
development, the Dart Herald has 
recently been recognized by the Govern- 
ment, which has placed an order for 
three. These are to be used for five years 
by B.E.A. on certain Scottish routes. 
sey | will, if successful, then be purchased 
by the Corporation. 

The Dart Herald is in production at 
the Woodley factory of Handley Page 
(Reading), Ltd., and the first production 


aircraft, now at the start of flight trials, 
is expected to obtain a full C. of A. next 


spring. The Herald’s gross weight has 
recently been increased by 2,000 Ib., 
boosting the payloads by as much as 
a7 tp Take-offs have already been 
made at 41,000 Ib. and further increases 
can be expected to follow. 
Dimensions.—Span, 94 ft. 9} in.; length, 
71 > 11 in.; height, 22 ft. 4 in.; wing area, 886 
sq. ft. 
"Weights.—Basic operational, 22,808 ib; 
max. payload, 12,000 Ib.; gross, 39,000 Ib 
Performance.—Cont. cruising speed, 277 
m.p.h.; balanced field length, 3,900 ft.; max. 
range (no reserves), 1,450 st. miles. 


istics. Future developments envisaged 
by Garland-Bianchi Aircraft, who are 
iso agents for French-built Emeraudes, 
include the installation of a 100 b.h.p. 
Continental with a Flottorp variable- 
pitch airscrew, and a sliding canopy. 
Dimensions.—Span, 26 ft. 4 in.; length, 
20 fc. 9 in.; wing area, 117 sq. ft. 


Weights.—Empty, 802 Ib.; disposable load, 
460 Ib.; max. gross, 1,400 Ib 

Performance.—Max 
cruising speed, 115 m.p.h.; 
ceiling, 11,500 ft.; 


speed, 130 m.p.h 
take-off run, 200 yd 
range, 700 plus miles. 


HANDLEY PAGE VICTOR 


PRODUCTION of the Victor B,I, 
which equips Nos. 10, 15 and 57 Sqns., 
Bomber Command, is now continuing 
alongside the Victor 2. The prototype 
B.2 first flew on February 20 this year, 
and has four 17,500-lb. Rolls-Royce 
Conway turbojets instead of the 11,000-Ib. 
Sapphire 202s of the Victor 1. The 
Victor 2 (data) also has 10 ft. greater 
span, enlarged intakes, and retractable 
scoops forward of the fin. 

The scoops supply ram air to turbo- 


alternators for high-altitude emergency 
power. That for low altitudes is bled 
from an Artouste gas turbine in the 
Starboard wing root, and this unit is 
also used for engine-starting on the 
ground. The Victor 2 will carry the 
Avro stand-off bomb and use flight 
refuelling. 

Dimensions. —Span, 120 fe.; 
11 in.; height, 26 ft. 9 in. 

Weights. —Not available. 

Performance.—Not available. 


length, 114 fc 


HAWKER HUNTER 


ONE of the most widely used fighters 
and advanced trainers in the World, the 
Hunter has been supplied to the air 
forces of Belgium, Denmark, Holland, 
India, Iraq, Jordan, Lebanon, Peru, 
Sweden and Switzerland, in addition to 
the R.A.F. and the R.N., and is being 
built in Holland and Belgium. Latest 
variants are the F.G.A. 9 and F.R. 10 
with 10,050-Ilb. s.t. Avon 203s, for 
Middle East operations. The Mk. 9 
(data) is intended for ground attack 
duties, while the Hunter 10 carries a 
battery of nose cameras in addition to 
the four 30 mm. ADEN cannon. 


The two-seat dual-control Hunter 
T.7s, T.8s or T.66s have Avon 100 or 200 
series engines, and are produced for 


operational and armament training 
(photograph). 
Dimensions.—Span, 33 ft. 8 in.; length, 


45 fc. 104 in.; height, 13 fc. 2 in. 
sq. ft. 

Weights.—Empty, 14,000 Ib.; 
18,000 Ib.; max. gross, 24,000 Ib 

Performance (Mk. a speed, M-. 0.93 
(710 m.p.h.) at sea level, M=0.98 (710 m.p.h.) 
at 36,000 ft.; cruising speed, 560 m.p.h.; initial 
climb, 15,000 ft./min.; to 45,000 fr.. 5 min.; 
service ceiling, 55,000 fr. 


; wing area, 349 


loaded (clean), 
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with 
Probe and Drogue 

a in-flight 
| refuelling 


Record-breaking nor.-:top flights from England 


April Nairobi 4,350 miles 7 hrs. 40 mins. . 
SS Four air forces have adopted Probe and Drogue. 
May Salisbury 5,320 miles Q9hrs.42 mins. ©" This equipment is the product of 25 years’ 
: F = experience of Flight Refuelling Led., the 
June Johannesburg 5,845 miles Il hrs. 3 mins. a pioneers of refuelling in flight. 
July Cape Town 6,060 miles II hrs. 28 mins. 
VISIT US AT STAND 1 6 q FARNBOROUGH 
—— Tel.: Air Show 4020 & ‘i 
WINGS 
GAY 


SEPT. 19th 
—— ~ > 


_< Flight Refuelling Ltd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET. BLANDFORD 501 Telegrams : Refuelling Blandford. 


Aircraft Repair Maintenance 


Pressure Refuelling 4 Modificati 
an odifications 


Systemsand Components 


Target 
Aircraft 
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Connolly ‘ Vaumol’ Leather is used for the seating 
in Gatwick Airport Terminal Building. 


Serving the Aircraft Industry 


Connolly Leather makes its contribution to the aircraft industry in the 
furnishing of both aircraft and airport buildings. And 
Connolly Leather is so practical. The colour range is exciting and the 
freshness of the colours is retained through years of 


wear. That is why for long service in public service it pays to specify— 


Le? ical a 


S.B.A.C. FLYING DISPLAY € 
FARNBOROUGH J 
INDOOR EXHIBITION STAND 242 cannes oom 


67 PORTLAND PLACE 
Lonpon, wi 


CONNOLLY BROS. (CURRIERS) LTD - Chalton Street - Euston Road - London, N.W.|I "Phone: EUSton 1661-5 
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HUNTING JET PROVOST 


ALL-JET training in the R.A.F. began 
recently with the delivery to No. | F.T.S., 
Linton-on-Ouse, of the first Hunting Jet 
Provost Mk. 3s, following extensive 
Service experience with pre-production 
Mk. 1 and 2 aircraft. This has been 
embodied in the Jet Provost 3, which 
features such improvements as a clear- 
vision windscreen and canopy, twin 
Martin-Baker ejection seats, and wingtip 
fuel tanks. The armed “overseas” 
version of the Jet Provost being supplied 
to Ceylon is designated the T.51. 


HUNTING 


PRODUCTION of the Pembroke and 
related variants has been continuous 
since 1953. The twin-Leonides Pembroke 
was developed from the Prince for the 
R.A.F. as a staff and general-purpose 
transport and over 50 have been 
delivered. More than 60 Pembrokes have 
also been exported to five European air 
forces, to Sudan (photo) and Rhodesia. 

A civil version of the Pembroke 


Development is continuing with an 
A.S.V.11-powered Jet Provost, instead 
of the standard 1,750-lb. Viper A.S.V.8. 
The R.A.A.F. is also evaluating the Jet 
Provost for ab initio training. 


Dimensions.—Span, 36 ft. 11 in.; length, 32 ft. 
5 in.: height, 10 ft. 2 in.; wing area, 213.7 sq. ft. 

Weights.—Loaded (clean), 6,195 Ib.; max. 
gross, 6,830 |b 

Performance.—Max. level speed, 330 m.p.h.; 
max. design speed, 437 m.p.h.; stalling speed, 
75 m.p.h.; initial climb, 2,400 ft./min.; ceiling 
35,000 ft.; take-off to 50 ft., 1,990 fe. 


PEMBROKE 


appeared in 1956 as the President, and is 
available as an_ airliner, executive 
transport, or in other special rdles. 

Dimensions.—Span, 64 ft. 6 in.; length, 
46 fc. 0 in.; height, 16 ft. 0 in.; wing area, 400 
sq. ft 

Weights.—Basic operational, 9,136 Ib.; max. 
payload, 3,800 Ib.; gross, 13,500 Ib 

Performance.—Cont. cruising speed, 165 
m.p.h.; balanced field length, 3,800 ft.; max. 
range (no reserves), 1,160 st. miles 
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JACKAROO PARAGON 


TWO prototypes of this four-seat, 
metal-airframed light aeroplane are 
being built at Thruxton, for private 
flying, agricultural use or _ training. 
Power is provided by a _ 180 b.h.p. 
Lycoming O-360-AI1A flat-four engine, 
although should a suitable British engine 
become available, it will replace the 
American unit. 

The Paragon is designed to be fully 
aerobatic as a two-seater, or to carry 
freight in place of the rear bench seat. 


As an agricultural type, an 80-gal. spray 
tank may be installed, or dusting hopper, 
with distribution equipment. Jackaroo 
Aircraft also specialize in the conversion 
of Tiger Moths to four-seat machines. 

Dimensions.—Span, 40 ft.; length, 26 ft. 6 in.; 
height, 8 ft.; wing area, 180 sq. fc. 

Weights.—Max. gross, 2,500 Ib.; max. 
payload 1,000 Ib 

Performance.—Cruising speed, 120 m.p.h.; 
initial climb, 800 ft./min.; take-off to 50 ft., 
850 fc.; range, 480 miles. 


LANCASHIRE AIRCRAFT PROSPECTOR 


LATE last year, it was announced that 
Samlesbury Engineering, Ltd., had pur- 
chased the former Edgar Percival 
Aircraft, Ltd., to continue production of 
the E.P.9 general-purpose aircraft. As the 
Lancashire Aircraft Corporation, the 
new concern was to continue pro- 
ducing the E.P.9, renamed the Prospector, 
at Samlesbury and Squire’s Gate. 

A number of E.P.9s were already in 
wide-scale service, particularly on agri- 
cultural operations, in which they had 
proved very successful. One of the 
latest E.P.9 developments was the 


installation of a 295 b.h.p. Lycoming 
GO-480 and a three-bladed Hartzell 
airscrew (illustrated), instead of the 
normal 270 b.h.p. Lycoming and two- 
bladed propeller. 

Dimensions.—Span, 43 ft. 6 in.; length. 
29 fc. 6 in.; height, 8 ft. 9 in.; wing area, 227.6 
sq. ft 

Weights.—Empty, 2,010 Ib.; normal loaded. 
3,550 |b.; agricultural overload, 4,320 Ib.; 
max. payload, 2,000 Ib. 

Performance.—Max. speed, 146 m.p.h.; 
cruising speed, 120 m.p.h.; initial climb, 960 
ft./min.; stalling speed, 35 m.p.h.; take-off run 
to 50 fc., 1,065 ft.; range, 580 miles. 


MILES STUDENT 


AN interesting approach to the problem 
of low-cost jet training, the Miles Student 
has now completed all phases of its 
flight testing and is available for instruc- 
tional or liaison duties. Powered by an 
880-Ib. s.t. Turboméca Marboré IIA 
turbojet, the Student accommodates two 
persons side-by-side with dual control in 
a spacious cabin, which may be adapted 
if required to seat four. 

The Student combines economy with 
excellent handling qualities, and has a 


PHOENIX LUTON 


PHOENIX AIRCRAFT, LTD. was 
formed in 1958 to modernize the pre-War 
ultra-light designs of Luton Aircraft for 
amateur constructors. Plans for the new 
Minor, the L.A.4a, which is designed for 
engines up to 45 b.h.p., are available for 
£11 10s., while those for the two-seat 
folding-wing L.A.5. Major (illustrated), 
cost £20. A complete L.A.5. costs about 
£1,600. Phoenix Aircraft also markets 
kits of parts, and components may be 
produced for other amateur aircraft. 
Phoenix Aircraft are agents for 
Agusta Aircraft engines and the design 
and manufacture of aerial spray and 


performance not far short of World War « 
II fighter standard, which is quite 
reasonable for an ab initio trainer. 


Dimensions.—Span, 29 ft. 2 in.; length, 
31 fc. 6 in.; height, 6 fc. 3 in.; gross wing area, 
144 sq. ft 

Weights.— Tare (equipped), 2,400 Ib.; gross, 
3,600 Ib.; overload (tip tanks), 3,900 Ib. 

Performance.—Max. speed, 298 m.p.h.; 
cruising speed 262 m.p.h.; initial climb, 1,780 
ft./min.; stalling speed, 68 m.p.h.; take-off to 
50 fc., 740 yd.; range, with tip tanks, 621 miles, 


MINOR and MAJOR 


dust equipment are also undertaken. 
Among the new projects at Panshanger 
is a cabin version of the Luton Minor, 
the L.A.4c. 

L.A.S. Luton Major (62 b.h.p. Walter 
Mikron 11) data :— 


Dimensions.—Span, 35 ft. 2 in. (folded, 11 ft. 
8 in.); length, 23 fc. 9 in.; wing area, 163 sq. ft. 


Weights.—Empty, 600 |b.; useful load, 430 
Ib.; loaded, 1,030 Ib. 

Performance.—Max. speed, 105 m.p.h.; 
cruising speed, 95 m.p.h.; landing speed, 35 
m.p.h.; range, 300 miles; initial climb, 700 
ft./min.; take-off run, 80 yd. 
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ROLLASON TURBULENT 


WELL KNOWN fer its aircraft and 
engine maintenance activities, Rollason 
Aircraft and Engines, Ltd. has been 
pr a the French Druine Turbulent 
under licence at Sen ey since 1957. 
This single-seat ultra- _ sports aero- 
plane is powered by a 30 b.h.p. Ardem 
4C02 flat-four engine, which Rollason 
converts from the standard Volkswagen 
power unit. 

Ten Turbulents have so far been 
produced, at a sales price of about £950 
per aircraft, and one was flown this year 


under Prince Philip's colours in the 
National Air Races. Rollasons are also 
agents for the Thruxton Jackaroo, and 
the French Jodel D.117, D.R. 100 and 
Mousquetaire touring aircraft. 


Dimensions.—Span, 21 ft. 7 in.; length, 
17 ft. 5 in.; height, 5 ft.; wing area, 75.5 sq. ft. 

Weights.—Empty weight, 350 \b.; gross 
weight, 620 Ib. 

Perfor . speed, 88 m.p.h.; 
cruising speed, 78 m.p.h.; stalling speed, 28 
m.p.h.; initial climb, ft./min.; take-off run, 
150 yd.; range, 240 miles. 


SAUNDERS-ROE S.R.N.1 


MORE pepe known as the Hover- 
craft, the S.R.N.1 offers an interesting 
future transport potential which was 
demonstrated in July this year by the 
trans-Channel crossing of the prototype. 
Powered by a single 435 b.h.p. Alvis 
Leonides engine, the first S.R.N.1 
may be regarded as a wr model 
to prove the principle of Mr. C. S. 
Cockerell that a cushion of air under- 
neath the craft will produce sufficient 
lift, at zero incidence and forward speed, 


SCOTTISH AVIATION TWIN PIONEER 


production for Philippine Air Lines. In 
addition to about 30 commercial Twin 
Pioneers in service around the World, 
another 36 have been delivered to the 


RECENT developments with the Twin 


_Pioneer have produced the Series 3 


version, powered by long-stroke 640 h.p. 
Leonides 531s. hese engines bestow 
several advantages, including a higher 
ross weight, extra payload or range, 
igher cruising s , improved climb 
and better high-altitude take-off perform- 
ance, and lower operating costs. Produc- 
tion Series 3s (data low) will be 
available at the end of this year. 


The Twin Pioneer Series 2 has Pratt 
& Whitney R-1340 engines and is in 


lak > 


to sustain it a few inches in the air. 
vision is made for a crew of two 
and full instrumentation, although the 
S.R.N.1 could rise and operate with an 
overload of, for example, 20 people on 
its decking. A detailed description of 
the Hovercraft and a cutaway drawing 
are on page 112. 
Dimensions.—Length, 30 ft.; width, 24 fe. 
Weights.—Normal gross, 7,500 |b. 


Performance.—Cruising speed, 25 knots; 
operating “altitude,”” about 15 in. 


Pioneer C.C.1 (illustration). 
Dimensions.—Span, 

45 > 3 in.; height, 12 ft. 3 in.; wing area, 670 

ights.—Basic operational, 10,200 Ib.; 

max. payload, 4,250 Ib.; gross, 14,600 Ib. 
Performance.—Typical cruising speed, 120 


m.p.h.; take-off distance to SO ft., 1,150 ft.; 
max. range (no reserves), 800 st. miles. 
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SAUNDERS-ROE SKEETER 


THE Skeeter is being delivered in A.O.P., 
flying training and liaison versions, 
rincipally to the British Army and the 

ederal German Army and Navy. The 
latest production variants for the 
British Services are the A.O.P.12 and 
the T.13, which have the 215 h.p. Gipsy 
Major 215 piston engine. Designation 
of the German Army version is Mk. 50, 
while that for the German Navy is the 
Mk. 51. All these versions are based on 
the civil Series 7, a two-seat utility 


helicopter. The Skeeter seats two side- 
by-side, and an ambulance version can 
carry two stretchers in external panniers 
alongside the cabin (photograph). 

Dimensions.—Rotor dia., 32 ft.; length of 
fuselage, 26 ft. 8 in.; height, 7 ft. 6 in.; disc area, 
804 sq. fe. 

Weights.—Empty, 1,656 Ib.; gross, 2,200 Ib.; 
dise loading, 2.86 Ib./sq. ft. 

Performance.—Cruising speed, 101 m.p.h.; 
inclined climb, 1,150 ft./min.; service ceiling, 
12,800 fc.; range, 213 miles. 


SAUNDERS-ROE P.531 


DESIGNED as a private venture, the 
P.531 has a rotor and transmission 
system based on those of the Skeeter. 

he prototype was built and flown in 
seven months. Two prototypes used for 
initial flight trials, which started on 
July 20, 1958, are powered by 300 s.h.p. 
Blackburn Turboméca Turmo 600s, but 
roduction aircraft will have the 650 s.h.p. 
lackburn A.129, or a derated de 
Havilland Gnome H.1000, and a new 
transmission. A P.531 Mk. 2 with 
A.129 (photograph) made its first flight 
on August 9. 


the designation Twin 


76 ft. 6 in.; length, 


The Royal Navy has ordered a small 
evaluation batch of P.53ls and larger 
orders are anticipated from both the Navy 
and the Army. Normal accommodation 
is for five, or for a pilot, attendant and 
two stretchers. 

Dimensions.—Rotor dia. 32 ft. 6 in.; 
fuselage length, 29 ft.; height, 9 ft. 6 in.; disc 
area 827 sq. ft. 

Weights.—Empty, 2,092 !b.; norma! take- 
off, 3,800 Ib.; disc loading 4.6 !b./sq. ft. 

Performance.—Cruising speed, 115 m.p.h.' 
inclined climb, 1,600 ft./min.; service ceiling» 
18,000 ft.; max. range, 322 miles. 


SHORT S.C.1 


DESIGNED to explore the possibilities 
of vertical take-off and landing for 
fixed-wing aircraft, the Short S.C.1 
madé its first flight as a conventional 
aircraft at Boscombe Down on April 2, 
1957. This was with the power of its 
= Rolls-Royce RB.108 propulsion 
turbojet, but it has a further four 
swivelling RB.108s mounted vertically 
in the fuselage for VTOL manoeuvres. 
The first tethered vertical take-off flight 


was made on May 26, 1958, and a 
similar free flight followed in August of 
that year. ; 
The S.C.1 had not, at the time of going 
to press, made a full transition in 
the air from hovering to horizontal 
flight although trials are in progress. 
Dimensions.—Span, 23 ft. 6 in.; length 
24 ft. 5 in.; height, 10 ft. 8 in. 
Weights.—Loaded, about 8,000 Ib. 
Performance.—Not availabie. 
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SUPERMARINE SCIMITAR 
Scimitars of No. 803 Squadron have 
already 


TO date, the Scimitar has replaced the 
Sea Hawk in two fighter-bomber units of 
the Royal Navy, Nos. 803 and 807 Sqns. 
Powered by two 11,250-lb. Avon 202s, 
the Scimitar is armed with four 30 mm. 
ADEN cannon, and can carry nuclear 
or conventional bombs, rockets or 
other external stores. Mention has been 
made of the installation of L.A.B.S. 
(low-altitude bombing system) equip- 
ment in the Scimitar, to expedite the 
delivery of nuclear weapons. 
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SHORT BRITANNIC 


BASED on the wing of the Bristol 
Britannia, the Short Britannic 3A has 
been chosen as a new strategic aircraft 
for Transport Command, and an order 
for 10 is being negotiated by the M.o.S. 
The 3A will be the largest freighter 
undertaken in Britain and the cross- 
section of the fuselage, with a 12-ft. 
square rear-loading entrance, will be 
greater than that of any other freight 
aircraft in the World. 

The aircraft is being designed with an 


embarked on H.M:S. 


oer, ye ee 


eye to the commercial freight market. 
The first is to fly in 1962; it will enter 
service in 1964. The engines are Rolls- 
Royce Tyne R.Ty. 12s. 

Dimensions.—Span, 158 ft. 94 in.; length, 
136 fc. 5 in.; height, 47 ft.; wing area, 2,466 
sq. ft. 

Weights.—Empt weight, 107,155 Ib.; 
capacity payload, 85,000 Ib.; gross, 218,000 ib. 

Performance.—Max. cruising speed, 385 
m.p.h.; take-off field length, 7,000 ft.; max. 
range, 5,050 st. miles. 


“Victorious” for a period of sea-going 
operations, in which their blown flap 
system proved its value in accelerated 
take-offs and deck landings. 
Dimensions.—Span, 37 ft. 2 in.; length, 
55 fc. 4 in.; height, 15 ft. 
Weights.—Max. loaded, about 40,000 Ib. 
Performance.—Not available. 


TAWNEY OWL 


THIS new ultra-light prototype is nearing 
completion at Stapleford Tawney, Essex, 
where it is being built by Thurston 
Engineering, Ltd. The design of the Owl 
originated in 1952 at the time of the 
R.Ae.C. lightplane competition, and it 
was subsequently revised by Mr. A. M. 
Creedon to its present form. 

It is of all-metal stressed-skin construc- 
tion, seating two side-by-side, and has a 
pusher-mounted Porsche 678/4 engine, 


developing 75 b.h.p. for take-off. A 
steerable nosewheel undercarriage is 
fitted, and the roomy cabin is entered 
like a car. Design load factor is 4.5g, 
and equipment includes Flottorp variable- 
pitch propeller, starter and generator. 


Dimensions.—Span, 24 ft.; length, 19 ft. 6 in. 

Weights.—Empty, 550 Ib.; gross, 1,050 Ib. 

Performance.—Cruising speed, 100 m.p.h.; 
initial climb, 1,000 ft./min.; stalling speed, 40 
m.p.h.; take-off run, 103 yd.; range 350 miles. 


VICKERS VALIANT 


EIGHT Squadrons in No. 3 Group, 
Bomber Command, are operational with 
the Valiant, which was the first V-bomber 
to enter service, and is no longer in 
production. Just over 100 Valiants 
were built powered by Rolls-Royce 
Avon 100 series turbojets, or, in the 
case of the later B.K.1 aircraft, which 
were also equipped for flight refuelling, 
with the more powerful 200 series engines. 

A few Valiants were also produced as 


the B.(P.R.)I| for high-altitude photo- 
oe eee ae emp duties, and with 
ight-refuelling equipment, these became 
B.P.R.)K.1s. The Valiant was the first 
R.A.F. aircraft to drop a_ nuclear 
weepen, which it did on October 11, 
Dimensions.—Span, 114 ft. 4 in.; length, 
hon *y 3 in.; height, 32 ft. 2 in.; wing area, 2,362 
Ss t. 
 Weights.—Not available. 
Performance.—cCruising speed, M=0.78. 


VICKERS VANGUARD 


THE Vanguard embarked on its flight 
development trials on January 20, since 
when about 400 hr. have been amassed in 
over 200 flights. Three aircraft arecurrently 
involved in the programme; the first is a 
Vickers-financed prototype while the 
other two, first flown on April 22 and 
July 23, respectively, are part of the 
B.E.A. order for 20. The second B.E.A. 
aeroplane will be embarking on tropical 
trials in October, while the third, to fly 
this year, will be the first fully-furnished 
and will be used for route proving. 


In addition to the B.E.A. order, 
Vickers have a T.C.A. contract for 20 
Vanguards and other airlines are giving 
it close attention. 


Dimensions.—Span, 118 ft. O in.; length, 
122 ft. 10.4 in.; height, 34 ft. 11 in.; wing area, 
1,529 sq. fe. 

Weights.—Basic operational, 83,500 Ib.; 
max. payload, 29,000 Ib.; gross, 141,000 Ib. 

Performance.—cCont. cruising speed, 422 
m.p.h.; balanced field length, 6,000 ft.; max. 
range (no reserves), 3,800 st. miles. 
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VICKERS V.C.10 


THE V.C.10 is now the principal concern 
of the Vickers design team at Weybridge. 
A full-size mock-up is nearing comple- 
tion, and the first jigs have been erected. 
Over 2,000 tunnel-testing hours have 
been run so far, using 30 models. Target 
date for the first flight is 1961, with 
initial deliveries to B.O.A.C. in 1963. 
B.O.A.C. signed a contract for 35 
V.C.10s in January, 1958, by which time 
the original project had been “‘stretched”’ 


to be suitable not only for the Common- 
wealth routes as originally planned, but 
also for Nerth Atlantic operations. 
The engines, located four-abreast at the 
rear of the fuselage, will be Rolls-Royce 
Conways. 


Dimensions.—Span, 140 ft.; length, 158 ft. 
10 in.; height, 39 ft. 14 in.; wing area, 2,800 sq. ft. 


Weights.—Payload, 38,000 Ib.; gross, 299,000 
Ib. 
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BASED on the Sikorsky S-58, which has 
been in production in the U.S.A. for 
several years, the Wessex has been 
developed by Westland to offer the 
advantages of turbine power. In place 
of the original piston engine, Westland 
have substituted the 1,450 s.h.p. Napier 
Gazelle free-turbine engine, and with 
this engine and provision for carrying 
the latest search equipment and offensive 
weapons, the Wessex H.A.S.1 has been 
put into production for Royal Navy 
anti-submarine squadrons. 

The first production anti-submarine 


WESTLAND WESSEX 


Wessex’ flew on June 20,"1958, and other 
versions are available} for search, rescue, 
transport, casualty evacuation and train- 
ing duties, carrying up to 12 passengers, 
eight stretchers or 4,000 Ib. of 
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VICKERS VISCOUNT 810 


SERIES production of the Viscount has 
now come to an end, with a total of 407 
delivered to more than 50 different 
operators, but Vickers expect to be able 
to fulfil new orders for the 700 and 810 
Series (data right) for several years to 
come. The total number of hours flown 
by Viscounts is now close to two million, 
and American figures show that it is the 
cheapest modern aircraft to operate in 
U.S. domestic service. 


freight. 


length, 65 . % in.; height, "45 fe. 10 in.; dise 


«nea l (operational), 8,350 Ib.; 
normal take-off, 12,600 Ib.; 


Performance.—Cruising speed, 127 m.p.h.; 
inclined climb, 1,650 ft./min.; service ceiling, 
17,000 fc.; range, 400-630 miles. 


WESTLAND 


SEVERAL hundred Whirlwinds have 
been produced by Westland for civil and 
military customers in many parts of the 
World. Initial versions—the H.A.R.1 
and 3 for the Royal Navy and H.A.R. ; 
and 4 for the R.A.F. and Army—were 
licence-built Sikorsky S-55s, but in the 
W.S.55 Series 2, or Whirlwind H.A.R.5, 
the British Alvis Leonides Major 755/1 
engine was introduced. The R.A.F. has 
converted some earlier marks to have 
this engine, as the H.A.R.6, and the 
Navy uses the H.A.S.7, also with 
Leonides Major, for anti-submarine 
duties. 


WHIRLWIND 


Latest variants are the two Whirlwind 
H.CC.8s for the Royal Flight and a 
ototype with de Havilland Gnome 
.1000 turbine (data and photograph), 
which flew on February 28. As a 
, the Whirlwind carries 10-12 
assengers, six stretchers, or equivalent 


Taeineiaihntianae dia., 53 ft.; length of 
fuselage, 44 ft. 2 in.; height, 15 ft. 74 in.; disc 


Be —Empty loperemione’), 4,700 Ib.; 
load, 1,846 |b.; gross, 8,000 Ib 
"herfevenance. —Cruising speed, 113 m.p.h.; 
inclined climb, 1,100 ft./min.; hovering ceiling, . ‘ 
-; fange, 275 miles. ex © 


Rotor dia. 56 ft.; overall 


disc loading, 5.13 


As service experience ~ accumulates, 
further improvements in the performance 
and economics of the Viscount can be 
expected to become possible. 

Dimensions.—Span, 93 ft. 8 in.; length, 
. 4 8 in.; height, 26 ft. 9 in.; wing area, 963 

t. 

*S Weights. —Basic operational, 41,276 Ib.; 
max. payload, 15,054 Ib.; gross, 72,500 Ib. 

Performance.—Cont. cruising speed, 351 
m.p.h.; balanced field length, 5,950 ft.; max. 
range (no reserves), 1,890 st. miles. 


WESTLAND WESTMINSTER 


FOLLOWING their successful develop- 
ment of the Dragonfly, Whirlwind and 
Wessex from the original Sikorsky S-51, 
S-55 and S-58 designs, Westland 
embarked on a more ambitious pro- 
ramme based on the big, twin-engined 
$56 The Westminster, which has 
a from this programme, bears 
little resemblance to the S-56, in fact, but 
uses the entire rotor head and system 
from the original American design. 
The fuselage—which can be of stripped 
“flying crane”’ type (data and photograph) 
Or more conventional configuration— 


is entirely new, as is the pomsnysent 
installation, comprising two 3,150 s.h.p. 
Napier Elands. 

Possible loads are 45 passengers or 31 
Stretchers, in the fuselage, or military 
equipment up to 11,000 Ib. carried 
internally or on external slings. 

Dimensions.—Rotor dia., 72 ft.; overall 
= th, 89 ft. 3 in.; height, 22 fc. 3 in.; disc area, 

070 sq. fr. 

Wel hts.—Empty (operational), 21,600 Ib.; 
gross, 36,000 Ib. 

Performance.—Cruising speed, 115 m.p.h.; 
— climb, 1,900 ft./min.; max. range, 207 
m 


WESTLAND WIDGEON 


THE Widgeon is based on the well- 
known S-—51 Dragonfly, with a completely 
new cabin and Whirlwind-type rotor 
head. It is in production primarily as a 
general-purpose helicopter for civil 
users and provides accommodation for 
pilot and four passengers, or pilot, 
attendant and two stretchers, or equiva- 
lent freight. An external winch can be 
fitted and the Widgeon operates on 


Widgeon standard, if required, by 
substitution of the new front fuselage, 
rotor head, metal blades and 515 h.p. 
Alvis Leonides 521/2 engine. 

Dimensions.—Rotor dia. 49 ft. in.; 
fuselage length, 40 ft. 10 in.; height, 13 fe. a in. 
disc area, 1,900 sq. fe. 

Weights.—Empty, 4,322 |b.; gross, 5,900 Ib.; 
disc loading, 3.1 Ib./sq. ft. 

Performance.—Cruising speed, 88 m.p.h.; 


“pease myosas  pere 


wheels or pontoons. inclined climb, 1,190 ft./min.; service ceiling, 
a Dragonflies can be converted to 10,500 ft.; range, 310 miles. 


UNDER DEVELOPMENT 


Short S.C.7: A light general-purpose jets, each giving 14,000 Ib. thrust with specified. It will operate on low-level 
freighter being developed as a private reheat. Speeds well above Mach 2.25 strikes for Army support. 
venture by Shorts. The payload—which should be reached by this aircraft. Hawker P.1127: Subject of an M.o.S. 
pee a ot, pmo pe a TSR.2: This supersonic ‘ Canberra- design-study contract, the P.1127 is a 
fre about 3 tons, an uo operate replacement ” aircraft for the R.A.F. is lightweight VTOL fighter begun as a 
vill fl + raeiins theo being developed jointly by Vickers- private venture. It could be used as 
will fly in the early autumn 0} Armstrongs and English Electric. It a NATO third-generation strike fighter. 

Bristol 188: A stainless-steel research will be powered by a ne of the Probable werplant i is a Bristol Siddeley 


aircraft with thin unswept wings, the Bristol Siddeley Olym — Due for BE.53 “ lift-thrust’’ engine whose jet 
188 will ge make its first — service in 1964-5, the TSR.2 will carry and fan effluxes can be directed down- 
early next It is powered by de nuclear bombs and air-to-air missiles. wards to give VTOL lift and horizontally 


Havilland <4 Junior DGJ.10 turbo- Short take-off and landing runs are for thrust in forward flight. 
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ALVIS LEONIDES MAJOR 


THE 14-cylinder Alvis Leonides Major 
is a twin-row engine developed from the 
nine-cylinder Leonides which is installed 
in a wide range of aircraft including the 


de Havilland Beaver, 


BLACKBURN A.129 


DEVELOPED initially as a helicopter 
powerplant, the free-turbine A.129 is a 
turboshaft engine based on the Blackburn 
Artouste. A new two-stage axial compres- 
sor has been added ahead of the 
Artouste’s centrifugal compressor and 
the power take-off is via a free-turbine 
and gearbox based on those of the 
Blackburn Turmo. The first version of 
the engine delivers 840 s.h.p., but a later 
version to be type-tested this year will 
give 970 s.h.p. 

Development of this simple and 
robust engine is expected to rapid 


because some 70% of its components 
are proven from earlier Blackburn 
engines. An A.129 is flying in the Mk. 2 
Saunders-Roe P.531 helicopter and there 
will also be a Westland Whirlwind 
installation. 

Technical Data.—Shaft turbine: two axial 
and one centrifuga! compressor stages; annular 
combustion chamber; two-stage compressor 
turbine; single-stage free power turbine; 


Aviation Pioneer and Twin Pioneer, and 
the Hunting Provost and Prince variants. 
The Leonides Major has been designed 
as an 800-h.p.-class powerplant 


Pressure ratio, 6.35:1; mass flow, 11.0 Ib./sec. 
Overall length, 5 ft.; weight, 390 Ib. Max. 
power, 840 s.h.p.; s.f.c., 0.77 Ib./s.h.p./hr.; one- 
hour rating, 780 s.h.p., s.f.c. 0.78 Ib./s.h.p./hr. 


BRISTOL SIDDELEY OLYMPUS BOIl.7 MK. 201 


THE latest Olympus about which details 
can be given is the Mk. 201, which is in 
production for the Avro Vulcan B.2. 
This Olympus has been type-tested at 
17,000 Ib. thrust. A later version of the 
engine has been specified for the Vickers 
English Electric TSR-2, the new tactical 
support and reconnaissance aircraft to 
be produced for the R.A.F. As an 
indication of the potential of the 
Olympus, it has been revealed that a 


BRISTOL SIDDELEY GAMMA Mk. 201 


THE Bristol Siddeley Gamma 201 rocket 
motor powers the Saunders-Roe Black 
Knight re-entry test vehicle which has 
reached an altitude of 500 miles during 
test firings at Woomera. It is a four- 
barrel motor based on the single-barrel 
Gamma _ developed by the Rocket 
Propulsion Establishment at Westcott. 
The thrust chambers are gimballed for 


development of the Olympus 201 with 
Bristol Siddeley Solar fully-variable 
reheat delivers a ‘static thrust greater 
than 33,000 Ib. 


Technical Data.—Two-spoo! turbojet: five- 
stage low-pressure compressor and seven-stage 
high-pressure compressor; eight cannular 
combustion chambers; single-stage high-pressure 
and single-stage low-pressure turbines. Length, 
126.4 in.; diameter, 41.75 in.; weight, 3,600 Ib.; 
take-off thrust, 17,000 Ib. 


fixed-wing aircraft and helicopters; it 
is installed in the Whirlwind helicopters 
of the Royal Navy and the R.A.F. 
Queen's Flight and Austrian Air Force 
55s. 

Technical Data.—Air-cooled radial piston 
engine: twin-row, 14 cylinders; single-stage 
supercharger Swept volume, 1,118 cu. in.; 
length, 54.9 in.; diameter 38.9 in.; dry weight, 
1,110 Ib.; one-hour power rating, 795 b.h.p. 


roll and attitude control. Propellents are 
kerosene and H.T.P. A cutaway drawing 
of the motor appears in this issue on 
page 118 

Technical Data.—Liquid-propellent rocket 
motor: four gimballed thrust chambers; dry 
weight, 700 Ib. Sea-level thrust, 16,400 Ib., 
rising to 19,000 Ib. outside the Earth's atmos- 
phere. 


BRISTOL SIDDELEY ORPHEUS B Or.12 


THE Bristol Siddeley Orpheus is the 
po of the Fiat G-91, NATO's 
ightweight strike fighter ; Orpheus engines 
also power the Folland Gnat, which is in 
service in India, Finland and Yugoslavia, 
the Gnat Trainer for the R.A.F., the 
Dassault Etendard 6, the Breguet Taon, 
the Lockheed JetStar transport and the 
Japanese Fuji TIF-2 trainer. Two 
variants of the engine, the Orpheus 
B Or.2 and B Or.3 are in production, for 
the Gnat and G-91 respectively, and 
others are being developed. 

Most important of the new versions 


BRISTOL SIDDELEY SAPPHIRE ASSa.7 


THE Sapphire 7 powers Handley Page 
Victor B.1 bombers and Gloster Javelin 
all-weather fighters. The Mk. 8 and 9 
Javelins have the Sapphire 7 with a 
limited reheat system which increases 
the maximum thrust from 11,000 Ib. to 
12,230 Ib. The Sapphire was one of the 
first British axial turbojets to go into 
production; quantity production was 
also undertaken in the U.S. where more 


than 12,000 were built under licence by 
Curtiss Wright. The Sapphire 9 was a 
development of the engine rated at 
12,700-Ib. thrust which did not go into 
production. 

Technical Data.—Turbojet: thirteen-stage 
axial compressor; annular combustion chamber; 
two-stage turbine. Overall length, 130.7 in.; 
diameter, 37.4 in.; dry weight, 3,030 Ib. Max. 
static thrust, 11,000 Ib. at s.f.c. 0.885 Ib./Ib./hr.; 
max. continuous thrust, 9,600 Ib. 


is the B Or.12, with a dry thrust of 6,810 
Ib. which can be increased to 8,170 Ib. 
with simplified reheat. This engine will 
be flight-tested this year. Agreements 
for Orpheus production under licence 
have been made with France, India, 
Italy and Western Germany. 

Technical Data —(BOr.3).—Turbojet: 
seven-stage axial compressor; seven cannular 
combustion chambers; single-stage turbine. 
Overall length, 96.1 in.; diameter, 32.4 in.; dry 
weight, 835 ib. Max. thrust, 5,000 Ib. at s.f.c. 
1.08 Ib./ib./hr.; max. continuous thrust, 4,200 
Ib. at s.f.c. 1.05 |b./Ib./hr. 
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THE AEROPLANE 
and ASTRONAUTICS 


BRISTOL SIDDELEY THOR BT.2 


THE Thor ramjet is in production for 
the Bristol/Ferranti Bloodhound SAM 
which has two of these engines as its 
sustainer powerplant. The Bloodhound 
is in service with the R.A.F. for Britain's 
air defence and has also been ordered by 
Sweden. More advanced ramjets are 
under study by Bristol Siddeley, both for 
missiles and manned aircraft. 


Bristol BRJ 801 is an 18-in. diameter 
ramjet based on the Thor, which has 
possibly been developed for the advanced 
version of the Bloodhound. 


Technical Data.—Missile-propulsion ramjet: 
fixed two-shock centrebody intake; fixed- 
eatery convergent/divergent nozzle. Length, 

03.9 in.; diameter, 15.75 in.; thrust, approx. 
16,500 Ib. at Mach 3 at sea level. 


BRISTOL SIDDELEY VIPER ASV.11 


THE Viper was originally designed as a 
short-life engine to power the Jindivik 
target drone, but was soon developed as 
a powerplant for manned aircraft. Two 
marks are now in quantity production, 
the 1,750-lb.-thrust ASV.8 for the 
Hunting Jet Provost 3 and the 2,500-Ib.- 
thrust ASV.11 for the Jindivik 3 and the 
Macchi MB 326 trainer. From the 
installation viewpoint the Viper 8 and 
b+ se 11 are interchangeable; the main 
difference between them is the red 


rotor-hub diameter of the ASV.11 to 
give a greater mass flow. The Viper is 
built under licence by Dassault in France 
and this company has also produced a 
scaled-up version of the engine known 
as the Farandole. 

Technical Data.—Turbojet: seven-stage 
axial compressor; annular combustion chamber; 
single-stage turbine; pressure ratio, 3.9:1; mass 
flow, 42 Ib./sec. Overall length, 63 in.; diameter, 
24.55 in.; dry weight, 500 ib. Take-off static 
thrust, 2,500 Ib. at s.f.c. 1.11 Ib./Ib./hr. 


for Blue Steel, the Avro stand-off bomb; 
it consists of a fixed-thrust Spectre 4 
mounted above a variable-thrust Spectre 
5. The Spectre is a liquid-propellent 
motor which uses kerosene and HT 

Originally designed for use in piloted 
aircraft, such as the Saunders-Roe S.R.53, 


DE HAVILLAND GNOME DGe.1 


THE Gnome is a licence-built version of 
the General Electric T-58 shaft turbine 
engine which is being produced by de 
Havilland Engines, initially as a heli- 
copter powerplant. The first Gnome 
built entirely from British-manufactured 
components ran on June 6 this year. A 
turboprop version of the engine, the 
1,000-s.h.p. Gnome P.1000. is also under 
development. De Havillands have 
already received Gnome orders from the 
Continent for engines for the Breguet 
941 STOL transport and the Agusta 


101G helicopter. Versions of the West- 
land Whirlwind and Saunders-Roe P.531 
helicopters will also be Gnome-powered. 
The Gnome is to be up-rated to 1,250 
s.h.p. and will be type-tested at this 
power in 1961. 


Technical Data.—Shaft turbine: ten-stage 
compressor; annular bustion chambers; 
two-stage compressor turbine and single-stage 
free power turbine; pressure ratio 8.3:1; mass 
flow, 12.4 Ib./sec. Length, 61 in.; width, 19.5 in.; 
weight without gearbox 298 Ib. Take-off rating, 
1,000 s.h.p. at s.f.c. of 0.67 ib./s.h.p./hr. 


THE Gyron Junior is in production for 
the Blackburn N.A.39 naval strike 
aircraft and will also power the Bristol 
188 supersonic research aircraft. The 
engine is a scaled-down version of the 
Gyron supersonic turbojet. Three 
versions of the Gyron Junior have been 


NAPIER DOUBLE SCORPION NSc.D.1 


THE Scorpion rocket motor is available 
in single, doub!e or triple chamber form. 
Each chamber gives 2,500-3,000 Ib. 
thrust. Its propellents are kerosene and 
HTP, which are fed to the: combustion 
chamber or chambers by separate 
centrifugal pumps driven by a single-sta 
axial-flow turbine. In 1956 flight trials 
with a Double Scorpion mounted 


in an English Electric Canberra; this set 
up an altitude record for aircraft in 1957. 
Current projects cover the installation of 
Scorpions in F-86 Sabre fighters and 
supersonic target missiles. 

Technical Data.—Two-chamber rocket 


motor: length, 32 in.; width, 23 in.; thrust, 
4,000-6,000"1b, “sions 


announced, the 7,000-Ib.-thrust DGJ.1, 
the DGJ.2, which has a somewhat higher 
thrust, and the DGJ.10, a considerably 
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DE HAVILLAND DOUBLE SPECTRE DSpe.D.1 
THE Double Spectre is the powerplant 


this motor has been produced in several 
forms and is used as an assisted take-off 
unit for the Victor and Vulcan bombers. 
Technical Data.—Liquid-propelienc rocket 
motor: .wo combustion chambers; propelients 
pplied by turbopump Overall length, 58.6 
in.; width, 37.5 in.; height, 39 in. Maximum 
thrust, 16,000 Ib. (8,000 Ib. for each Spectre). 


DE HAVILLAND GYRON JUNIOR DGJ.10 


more powerful version with an after- 
burner and a dry thrust of 10,000 Ib. 
Two DGJ.10s are being installed in a 
testbed Javelin by Napiers at Luton. 


Technical Data.—Turbojet: axial compres- 
sor (probably eight stages); annular combustion 
chamber; multi-stage turbine (probably two 
Stages); reheat system designed to operate at 
2 K. Length, 92 in.; diameter, 32.3 in. 
Max. dry thrust, 10,000 Ib.; thrust with reheat, 
14,000 Ib. 
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The HOVERCRAFT 
Orewing Board to First Hover 


8 MONTHS 


Ee es oer ee 
ts ie wk = 


7 The BLACK 
KNIGHT 

Orewing Boerd to First Firing 
2 YEARS 


Three times in as many years Saunders- 
| Roe have shown that British brains 
' and British research and manufacturing 

skill take a lot of beating. These 

three projects, one a pioneering 

development of great significance for 

: the future, were successfully completed 
: | not only in record time, but at notably 
low cost. All the scientific and 
engineering resources of Saunders-Roe 
are available for both public and 
private project development. Their 
technicians will be happy to discuss 
any project you may have in mind. 


The P5531 
5-seatery HELICOPTER 


Drawing Board to first Hight 
7 MONTHS : 


$.B.A.C. EXHIBITION ; 
FARNBOROUGH Ec 
STAND F ey 


SAUNDERS -ROZ 3 - 


Head Office : Osborne, East Cowes, Isle of Wight 


CFH/SR9/17 
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There are Regent Fuels and 
Lubricants for every aviation 
need. Every day Regent 
supplies petroleum products 
to meet the exacting needs 

of the aircraft industry in both 
research and manufacture. 


Fuels—Lubricating Oils 
Hydraulic Fluids 

Corrosion Preventive Compounds 
Preservative Oils and Greases 


AVIATION DEPARTMENT 


SINAN TUL UDU TANNA AEA 


Regent Oil Company Limited, 
117, Park Street, London, W.1. 
MAYfair 8474 (15 lines) 


Distributors in the United Kingdom of 
Regent and Caltex Petroleum Products. 
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NAPIER GAZELLE NGa. 13 


THE Napier Gazelle is in production for 
two British helicopters, the Bristol 192 
and the Westland Wessex. This free- 
turbine engine has been designed for 
mounting either vertically, horizontally, 
or at any intermediate angle; versions 
can be provided with either right or 
left-hand rotation of the power-output 


shaft as applications demand. 


Technical Data.—Shaft turbine: eleven- 
stage axial compressor; six combustion cham- 
bers; two-stage compressor turbine and single- 
stage free power turbine; pressure ratio, 6.37:1; 
mass flow, 17.5 |b./sec. Length, 70 in.; diameter, 
33.5 in.; 24-min. power rating, 1,800 s.h.p. with 
s.f.c. 0.664 Ib./s.h.p./hr.; one-hour rating, 1,450 
s.h.p. with s.f.c. 0.703 Ib./s.h.p./hr. 


NAPIER ELAND NEL6 


ELAND NEl.6s power the Canadair 
540 transport and other versions of this 
engine are installed in the Westland 
Westminster and Fairey Rotodyne heli- 
copters. On the Rotodyne two NEI.3 
Elands drive propellers during cruising 
flight when the rotor is autorotating: 
during flight as a helicopter most of the 
power drives auxiliary compressors 
which supply air to the tip-jets of the 
rotor. On the Westminster the rotor is 
driven by the Elands through a shaft 


drive via clutches and a gearbox. The 
production Westminster will have E.21!1 
Elands with a one-hour rating of 2,650 
s.h.p. 


Technical Data.—Shaft turbine: ten-stage 
axial compressor; six combustion chambers 
three-stage turbine; pressure ratio, 7:1; mass 
flow, 31.0 Ib./sec. Length, 116 in.; diameter, 
36 in.; dry weight, 1,820 Ib Max. take-off 
power, 3,230 s.h.p. plus 700 ib. thrust (3,500 
e.h.p.) at 0.61 Ib./e.h.p./hr.; max. continuous 
power, 2,910 e.h.p. at s.f.c. 0.63 Ib./e.h.p./hr 


ROLLS-ROYCE AVON RA.29 


THE RA.29 is the commercial version 
of the Avon engine: military Avons 
power the Canberra, Lightning, Valiant, 
Comet 2, Hunter 6, Scimitar, Swift, 
Fairey FD-2, Saab Draken, Saab Lansen 
and Commonwealth Sabre. The RA.29 
is the powerplant of the de Havilland 
Comet 4 and the Sud-Aviation Caravelle 
The latest military Avon is the RA.24 of 
11,250 Ib. dry thrust. The 10,500-Ib.- 
thrust RA.29 has been developed as a 
civil engine with the emphasis on long 


life and low fuel consumption. It 
entered airline service on the Comet 4 tn 
October, 1958, with an overhaul life of 
1,000 hr.; this has now been increased to 
1,300 hr. Later civil Avons are being 
developed with ratings of 11,700 and 
12,500 Ib. thrust. 

Technical Data.—Turbojet: sixteen-stage 
axial compressor; eight cannular combustion 
chambers; three-stage turbine; pressure ratio, 
9.27:1; mass flow, 173 Ib./sec. Overall length, 
124.8 in.; width, 41.5 in.; dry weight, 3,326 Ib 
Take-off thrust, 10,500 Ib. at s.f.c. 0.775 Ib./ib.hr 


ROLLS-ROYCE CONWAY RCo.10 


THE Conway is the first by-pass engine 
to go into production and has both 
military and civil applications. It is the 
powerplant of the Handley Page Victor 
B.2 bomber and of versions of the 
Boeing 707 and Douglas DC-8 trans- 
ports. It has also been specified for the 
Vickers V.C. 10 transport. The military 
version of the engine, the R Co.11, has a 
dry thrust of 17,250 lb.; guaranteed 
minimum dry thrusts of the civil versions 
are respectively: R Co.10, 16,500 Ib.; 


ROLLS-ROYCE 


THE Dart is the classic engine which 
introduced turboprop air travel when 
B.E.A. Viscounts entered service in 1953. 
The engine has been extensively developed 
and a military version of the R Da.10 
has been tested at 3,200 e.h.p.—more 
than double the take-off power of the 
first production Darts. The 1,760-s.h.p 
R Da.6 powers Viscounts of the later 
700 and early 800 series and the Fokker 
Fairchild F-27. The 2,105-e.h.p. 
R Da.7 is the powerplant of later Vis- 


R Co.12, 17,500 Ib.; R Co.15, 18,500 Ib. 

Other engines in the Rolls-Royce by- 
pass family are the RB.141 for later 
versions of the Caravelle, the RB.140 
and the 10,100-lb.-thrust RB.163 for the 
D.H.121 airliner. 


Technical Data.—Two-spoo!l by-pass turbo- 
jet: multi-stage low-pressure and high-pressure 
compressors; cannular combustion system; high- 
pressure and low-pressure turbines. Length, 
132.5 in.; diameter, 42 in.; take-off thrust, 
18,500 ib. (R Co.15) 


DART RDa.7/2 


counts and F-27s, the Dart Herald, 
Grumman Gulfstream, Argosy and 
Breguet Alizé anti-submarine aircraft. 
The civil R_ Da.10 delivers 2,660 e.h.p. 
Darts have flown more than eight million 
hours in airline service. 

Technical Data.—Turboprop: two-stage 
centrifugal compressor; seven combustion 
chambers; three-stage turbine; pressure ratio, 
5.62:1; mass flow, 32 Ib./sec. Length, 97.6 in.; 
diameter, 37.9 in.; dry weight, 1,250 Ib.; max. 
power, 2,100 e.h.p. at s.f.c. 0.660 Ib./e.h.p./hr. 


ROLLS-ROYCE TYNE RTy.11 


THE two-spool Tyne is a high-efficiency 
turboprop engine which powers the 
Vickers Vanguard and Canadair CL-44 
transports and has been specified for the 
Short Britannic military transport, the 
Nord 2105 maritime-reconnaissance air- 
craft, the Transall military transport 
being jointly developed by Nord Aviation 
and German companies, and advanced 
versions of the Fairey Rotodyne. The 
extremely low fuel consumption of the 
Tyne makes it comparable with the 
latest compound piston engines; a 
typical s.f.c. is 0.388 Ib./e.h.p./hr. when 


cruising at 425 m.p.h. at 25,000 ft. in 
1.S.A. conditions. Initial delivery 
ratings of the Tyne are: R Ty.1, 4,985 
e.h.p.; R Ty.11, 5,525 e.h.p.; R Ty.12, 
5,730 e.h.p. The illustration shows the 
R Ty.1. 

Technical Data.—Two-spool turboprop: 
multi-stage low-pressure and high-pressure 
axial compressors; cannular combustion system; 
single-stage low-pressure and three-stage high- 
pressure turbines; pressure ratio, 13:1. Length, 
100.25 in.; diameter, 40.5 in.; dry weight, 2,200 
ib. (R Ty.1); take-off power, 5,030 s.h.p. plus 
1,240 Ib. thrust (5,525 e.h.p.) and s.f.c. 0.48 
Ib. /e.h.p./hr. 
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THE AEROPLANE 
and ASTRONAUTICS 


ARMSTRONG WHITWORTH SEASLUG (SAM) 


DESIGNED to engage enemy bombers 
which evade the fighter defences of the 
Fleet, Seaslug will arm the Royal Navy's 
four new “ Hampshire ’’-class escort 
destroyers. The missile is fired from a 
triple launcher fed automatically from a 
magazine below decks; the launching 
platform is gyro-stabilized against ship 
roll. A beam-riding missile, Seaslug has 
cruciform wings and is controlled by 


AVRO BLUE 


INTENDED as primary armament for 
the Vulcan and Victor bombers, Blue 
Steel has a canard configuration, with 
moving delta foreplanes and rear- 
mounted delta wings. Carried partially 
within the bomb-bay of the parent air- 
craft, the missile has a ventral fin which 
folds to provide ground clearance at 
take-off. The de Havilland Double 
Spectre rocket engine gives a total of 


BRISTOL BLOODHOUND (SAM) : 


A surface-to-air missile of outstanding 
range, Bloodhound is in production for 
the Royal Air Force; it first became 

rational with No. 264 Squadron 

R.A.F. Fighter Command at North 
Coates, Lincs. Designed with ——y 
and ease of handling firmly in mind, 
the missile is fired from a zero-length 
launcher by four solid-propellent boost 
rockets which jettison ; cruise performance 
is supplied by twin 16-in. Bristol Siddeley 
Thor ramjets. 

Guidance, by Ferranti, is semi-active 
radar homing, acting on pivoted wings 
which can move differentially or to- 


DE HAVILLAND FIRESTREAK (AAM) 


THIS potent airborne missile will form 
the primary armament of Britain's “ last 

neration ” fighters, two being carried 

y the Lightning P.1B and four each by 
the Javelin FAW. 7 and 8 and Sea Vixen 
FAW. 1. Firestreak-equipped Sea 
Vixens are now in squadron service with 
the Fleet Air Arm. The missile has 
cruciform fixed wings and cruciform 


D.H. PROPELLERS 
UNDER development for’ R.A.F. 
Bomber Command, Blue Streak is 
officially described as a Long Range 
Ballistic Missile, and is clearly superior 
to the imported Thor IRBM which it 
will eventually replace. Testing is 
expected to begin early next year at 
Woomera, after ground-running trials 
of the twin-chamber propulsion unit at 
Spadeadam in Cumberland. 
Propulsion system contractor is Rolls- 
Royce, who have a licence agreement 
with North American Rocketdyne to 


ow 
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four hydraulically operated moving tail 
fins. Four wrapped boosters supply 
take-off thrust, and the missile employs 
an I.C.I.  solid- -propellent sustainer. 
Main contractors for guidance and 
control equipment are G.E.C. and 
Sperry. 

Technical Data.—Length, 20 ft.; max. dia. 
18 in.; wing span, 5 fe. oe boost length, 12 fc. 
(These figures have been estimated ) Weight 
and performance information is classified. 


STEEL (ASM) 
about 16,000 Ib. s.t. Guidance is an 
inertial system developed by Elliott Bros. 
—— Ltd., in conjunction with the 


Technical Data —sene, 36 ft.; max. dia., 
66 in.; wing span, 16 ft. (These figures have 
been estimated. ) Performance details classified, 
but probably intended to cruise at supersonic 
speed at heights of up to 60,000 ft. after release 
some 400 miles from target. 


gether. The target is illuminated by 

werful signals from a B.T.H. Sting 

ay ground radar and the missile acts 
upon the target reflections. 

Bloodhound has been ordered for the 
Royal Swedish Air Force, and a devel- 
oped version with greater lethality and 
increased range and altitude has also 
been ordered by the R.A.P. 


Technical yy 22 ft. 2 in.; max. 
dia., 21 in.; wing span, 9 ft. 3 in.; boost length, 
12 ft. Performance details classified, but 
speed at altitude believed to be about Mach 2.5, 
slant range probably at least 60 miles. 


*moving fins, and is propelled by an 
integral solid rocket. Guidance is by 
infra-red homing, the heat-sensitive cell 
for which is mounted behind eight 
optically flat nose panels. An infra-red 
proximity fuse is fitted. 

Technical Data.—Length, 10 ft. 54 in.; max. 
dia., 8% in.; wing span, 2 ft. 54 in. Weight and 
performance information classified. 


BLUE STREAK (SSM) 


develop the LR-79 standard gimballed 
engine used in the Thor IRBM. Air- 
frames are being built by the de 
Havilland Aircraft Co., with guidance 
in the hands of Sperry. In operation, 
Blue Streak is intended to be launched 
from underground bombproof sites. 

Technical Data.—Length, 70 ft.; max. dia., 
120 in.; launch weight, 200,000 ib. approx.; 
range, 2,800 miles plus. Propulsion: 2x 135,000 
Ib. s.c. rocket engines employing liquid oxygen/ 
kerosene. Guidance: inertial. (All figures, 
except length and diameter, have been 
estimated.) 


ENGLISH ELECTRIC THUNDERBIRD (SAM) 


ORIGINALLY intended for use by the 
Army, Thunderbird has also been 
ordered by the R.A.F. The missile is 
fired from a zero-length launcher and is 
controlled in flight by cruciform fixed 
wings and moving tail surfaces. Four 
wrapped boosters jettison within seconds 
of launching, and sustained flight is 
provided by an integral solid rocket 
motor. 


Guidance, by Marconi, is of the 


semi-active homing type, being responsive 
to reflections from the same target- 
illuminating radar as Bloodhound. An 
advanced version making use of im- 
provements in propulsion and guidance 
is under development. 


Technical Data.—Length, 18 ft. 10} in.; 
max. dia., 203 in.; wing span, 5 ft. 63 in.; boost 
length, 12 ft. Weight and performance figures 
—_ but slant range probably exceeds 

miles. 


SAUNDERS-ROE BLACK KNIGHT (RTV) 


DESIGNED as a re-entry test-vehicle 
for the Blue Streak programme, Black 
Knight has ascended to heights of 300, 
350 and 500 miles in recent test firings 
at Woomera. A_ second-stage solid 


propellent rocket is now being developed 
to increase the velocity potential. 
Technical data.—Length, 35 ft.; max. dia., 
3% in. Propulsion: 44,000 Ib. s.t. Bristol 
Siddeley Gamma rocket engines employing 
HTP/kerosene.' G Y pitch 
programmer. 
= 


SHORT SEACAT (SAM) 


A surface-to-air missile, the Seacat is 
designed to replace the 40-mm. Bofors 
n as a short-range Naval A.A. weapon. 
is diminutive missile, little more 
than 4 ft. long, employs a "can be 
solid-propellent motor and can 
handled easily by two men. 
subsonic with cruciform moving .. 


Black Knight 


and cruciform fixed fins. Guidance is 
apparently by radio-command. A land- 
based version, the Tigercat, is being 
developed by Shorts as a private venture. 


Technical Data.—Length, 4 ft. 6 in.; max. 
dia., 9 in.; wing span, 1 ft. 9 in. (These figures 
have been estimated.) 
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©. collin x bs 
in the Aircraft Industry | 


j Please don’t think you can build an aeroplane Our range of pneumatic and electric tools is nothing if not wide. 
faster than the next man. The next man also But should you find a gap, we'll do our best to fill it for you. 
j uses Desoutter power tools. In fact, these powerful, In certain cases we’re prepared to produce an entirely new tool 
7 beautifully-made tools are used by every aircraft for a specific job. Write today for further details of Desoutter tools rt 
manufacturer in the country. for the aircraft industry. : 


The Mighty Atom Corner Drill reaches any awkward 


spot. This M2 model is being used on the engine A Desoutter Rackfeed Drill reaming holes in the 
mounting of a Vickers Viscount. Photograph by centre section of an Avro Vulcan bomber. 
courtesy of Vickers-Armstrongs. Photograph by courtesy of A. V. Roe & Co. Ltd. 


See us at 


Farnborough _= i, t 
on Stand 250. * “SE 


f : ‘ ¥ 
; Another widely used tool in Drilling and countersinking rivet holes with Desoutter 
the aircraft industry is this power tools on the fuselage skin of a Vickers Vanguard. 


Desoutter Bolt Miller. Photograph by courtesy of Vickers- Armstrongs. 


Boescudtlere pneumatic and electric tools 


put power into your hands 


; Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346 (5 lines). Grams: Despnuco, Hyde, London. 
CRC 299 
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MUREX GROUND POWER UNITS 


for the world’s aircraft 


Murex Ground Power Units provide an immediate 
supply of electrical current to meet a very wide range 


of aircraft power demands. In addition to a very high eens Srneee es 


British Overseas Airways Hong Kong Airways 


peak current for engine starting, they will also provide Corporation Turkish Airlines, Inc. 
a continuous current for pre-flight checks and the British European Airways misrair SAE. Egypt 
general servicing of aircraft electrical equipment.. South African Airways Linea Aeropostal 
Applicable to all types of piston, turbo-jet and Airwork Limited Venezuela 
turbo-prop aircraft, these units are used by leading Australian omg ° . Royal Pakistan Air Force % 
j irw "ee 
aircraft operators and manufacturers throughout the ays Bermuda Aviation 
rite for full detail Trans-Australia Airlines Services Ltd. 
world. Please write for full details. Butler Air Transport praneh Stee 
S.B.A.C. Stand No. 255 7th - 13th Sept. Aare-Hattend Sudan Airways 
Private Days 7th - 10th Public Days Iith - 13th Air India International S.A.G. Aeroporto Torino 


Murex units for aircraft starting and servicing 


MUREX WELDING PROCESSES LTD. WALTHAM CROSS, HERTS 
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29 Countries use 


Marconi Radar 


MARCONI COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 
MGR 


| ee . — oo : 
' /} N é 
= \ Ta ’ 
j * oa . = 
| YN % va 6A %~G : 
J Sy, * “ Ain e ae Bin: 
mus LOK 
: 4. BE 6h Be i 
, o 4 ae & o\. Be | 
d + Ae y ‘ A Z - a aoe =f ” ae * 7+ 4 ; as 
; %4 6462 sa es ot | 
| $48 \ giA cg So, See fe 
Bete A ES 4 Fen o* —_ = 
- nn are a + ee - ae easins - camel aa = 7 ee a 
: . 
| ei 
. ee @ 
oe 


SEPTEMBER 4, 1959 


¢ 
es Fa 


See them on Stand 257 S.B.A.C. 


THE AEROPLANE (Supplement) 


137 VICTORIA STREET-LONDON-:-SWI 


PETO AND RADFORD - 


Ae nic . ; = —- «= «2s SE | —— | Be ee 
ie | aii — ltt i 
; pe | ———— 
tS es 
‘ieee and ASTRONAUTIC: 
ae ' 122 
py) ' Po ; 
a ‘i 
be, * ee — a .. 
Bou Vee io 4 : 3 

oe punsesnenseese masesseeeers 
[ é anny eueernu manual TE aa aeaueseeeesere 

PO 2 _ 48 see ese seeeeeees 7 
io iseagee SEE oath os seseeeeeee coo : 

ra ime SEER EEE eee Ht 

eo ie AEE Poor aes esseeeenees 

ear CAE +o 
is rere SEE SeSSSECSceees 

oo. 198 Sto pesceeseees 
ee oS ae puseeeees Lh rr 
as a ai c+ REECE 
aS H eee seeeeeeeee 
a? i aeacecaeceesty 

‘ si ’ < * ® : 
4 VANGUARD : 
- “© "AL DRAWING | 
‘i ae . 

ia c\> : Qo 
ee \ SS ), | 
— fad ESS \ Yr) 

ae | sacl es \> Ty ; 
es ope AFADI ee < ee = = 

me ef EONS SNR : 

ad AS SSS. £ 
i ca °c 50" NK \  Beeeed SSS + 
oo | = ase ee e98 9 , 7 
“—e # pax at 2s 
sa SEL, 02 Se= 4 
“a = Wb Te ACS oH 

ee r == S =< >~S 

ee. as yy = =z Tr 

ao = ys Lyra) aX et a= an 

aes q A rn ~~) = BN naan 

ie — ag a Q . suse 

‘ae —-f QD SS Pry 

“esp a, © ; ~ rr ti 

es, QW S ann 

aa ‘ \ e e SN 

- 2 aN S A 

es ' A aS SNS att 

<a cute’ S ; Po | 
i ryt 
?, - ANA wh, saeee 
d s ‘eran es 
a C2 2£ muaee 
Pe meme At 
Oiae oo ) 
4 oo Eatter - PCH 
i euneee 
a — l He 

one LCe sasaene 

aa seeeeee 
ae? DY ate ) 
eS CE /y sbeens | 
8 Pf Yer 3 paeeeee 
ie PO ryt 
- a 5 pases = 

- poneeeee 
ee Nee ee PR . 
<4 ay PR30 
i a, ) a -_ es oe (oe ; 


aa 


vi 


FES ERS ELE TAR 


SEPTEMBER 4, 1959 


a PES Si ale Ig 


oe 


145 


THE AEROPLANE 
and ASTRONAUTICS 


CLASSIFIED DIRECTORY 


Non-exhibitors at the S.B.A.C. Show, grouped in 12 sections. 


(1) BASiC METALLIC MATERIALS (castings, 


forgings, 


sheets, stampings, all metals in unmachined state); (2) NON- 
METALLIC MATERIALS (adhesives, ceramics, glass fabrics, 


plastics, rubber, timber); 


(3) PREFABRIC ATED COMPUN- 
ENTS AND PARTS (A. GS. 


parts, airframe components, sub- 


assemblies); (4) TOOLS AND WORKSHOP EQUIPMENT 


(fixtures, hand 


and power tools, jigs, machine tools, measuring 


equipment, storage equipment); (5) CONTROLS, SYSTEMS 


AND ACCESSORIES. 


Aeroplane and Motor Aluminiom 
Castings, Ltd., Wood Lane, Erding- 
ton, Birmingham. we Erdington 
2207-9. Pressure, gravity and sand 
castings. 

Aircraft Engineering and Jigs, Ltd., 
Wren Works, Chadderton, Lancs. T.: 
Chadderton 5691. Ferrous and non- 
ferrous castings. 

Albion Drop Forgings Co., Lid., 
Foleshill, Coventry. T.: Coventry 
88091-3. Forgings. stampings. 

Alumini Corporati Ltd., 30 
Charles I] Street, London, S.W.1. 
T.: Trafalgar 3104, Aluminium sheets, 
strip and circles. 

Andrews Toledo, Ltd., Toledo 
Steelworks, Sheffield, 3. T.: Sheffield 
23274. Aijrcraft steels. 

Balfour, Arthur, and Co., Lid., 
Capital Steel Works, Shefficld, 3. 
T.: Sheffield 22071. High-speed, alloy 
tool and plain carbon too! steels. 

Birkett, T. M., Billington and 
Newton, Ltd., Birkett St.. Hanley, 
Stoke-on-Trent. T.: Stoke-on-Trent 
22184 Non-ferrous castings and 
machine parts; Birso chill-cast rods 
and tubes. 

Bolton, Thomas, and Sons, Lid., 
Mersey Copper Works, Widnes. 
Lancs. T.: Widnes 2022. Suppliers 
of copper, brass and bronze 

Bramah, J. R., and Co., Ltd., 
Devonshire St., Sheffield, 3. me 
Sheffield 24228 Aluminium alloy; 
Nimonic, etc., fabrications; Argon 
welding, etc. 

Britannia _Tube Co., Lid., The, 
Glover St., Bir Alumini 
and alloy tubes and sections. 

Carlisle, C. G., and Co., Ltd., Iona 
Steel Works, 629 Penistone Rd., 
Sheffield, 6. T.: Sheffield 348791 and 
43796. Stainiess-stee] bars. 

Clifford, Charles, Ltd., Dogpool 
Mills, Birmingham, 30. T.: Selly Oak 
1544. Non-ferrous metais. Phosphor- 
bronze, aluminium bronze. Brass and 
copper sheet and strip, tubes, etc. 

Coley, R. J., and Son (Hounslow), 
Ltd., Jubilee Works, Chapel Rd., 
Hounsiow, Middx. T.: Hounslow 
2266. Metal merchants. 

Dale, Joha, Lid., London Colney, 
Herts. T.: Bowmansgreen 2266. 
Aluminium alloy castings. 


Darwins, Lid., Fitzwilliam Works, 
Tinsley, Sheffield, 9. T.: Sheffield 
49049 Aircraft steels and machine 
tools. AlHoy castings, etc.; alloy tool 
and high-speed stecl. 


Deritend Stamping Co., Ltd., Liver- 


pool St., Deritend, Birmingham, 9. 
T.: Victoria 2941-5. Forgings and 
stampings 


Diecastings, Litd., Highgate Sq., 
Birmingham, 12. T.: Calthorpe 2241- 
3. Gravity, die and sand castings. 

Doncaster, Daniel, and Sons, Ltd., 
284 Penistone Rd., Shefficid, 6. T-.: 
Sheffield 43081. turbine 
blades, etc. 

Dudiey Drop Forging Co., Litd., 
Holly Hall, Dudley, Worcs. Bes 
Brierley Hill 77561. Forgings in steel, 
titanium, Nimonic, aluminium, phos- 
phor-bronze. 

Equator Wheels and Sections, 3 
Ragian St., Wolverhampton 
Wolverhampton 21605. Stainiess- ind 
stiffening bands. Cold rolling, form- 
ing, profiles, etc. 


Fry’s Metal 


Forgings; 


Foundries,  Lid., 
Tandem Works, Merton Abbey, 
London, S.W.19. T.: Mitcham 4023. 
Solders and fluxes; Fryolux solder 
paint. 

Kayser, Ellison and Co. Léd., 
Carlisle Steel Works, G.P.O. Box 144, 
Sheffield, 4. T.: Sheffield 22124. High- 
speed steels, carbon and alloy tool 
steels, stainless steels, etc 

Kiveton Park Steel and Wire 
Works, Ltd., Kiveton Park, or 


Sheffield. T.: Kiveton 252 Steel 
bars 
Langley Alloys, Ltd., Langley, 


Slough, Bucks. T Langley 432. 
Hidure!l high - conductivity alloys; 
Hidurax aluminium bronzes. 

Lavender, J. H., and Co., Ltd., Hal! 
Green Works, Crankhall Lane, West 
Bromwich T Stone Cross 2273. 
Aluminium alloy castings 

Lee, Arther, and Sons, Lid., 
Trubrite Steel Works, Meadow Hall, 
nr. Shefficid, Bars, strip, etc. 

Light-metal Forgings, Ltd., Church- 
bridge. Oldbury, or Birmingham. 
T.: Broadwell 1152 and 1895. Drop 
forgings and stampings. 

Low Moor Alloy Steel Works, Ltd., 
The Stee] Works, Low Moor, Brad- 


2 


British Moulded Plastics, Ltd., 
Avenue Works, Walthamstow Av., 
London, E.4. T.: Larkswood 2323. 
Telenduron bitumen asbestos com- 
pound and mouldings; moulded 
plastics and extrusions 

B.X. Plastics, Ltd., rer Station 
Av., London, E.4 Larkswood 
S511. Sheets, rods. ian. extrusions, 
foil, etc., in Cobex, Bexoid, Xylonite, 

; B.X. Polystyrene, and 
Isofiex (therma! insulation) 

Cape Asbestos ite Ltd., 114 Park 
St.. London. W. T.: Grosvenor 
6022 coe thang ‘materials, linings; 
building and insulation boards 

Cork Manufacturing Co., Ltd., Hal! 
Lane, South Chingford, London, E.4. 
T.. Silverthorn 1101 Langite and 
Neolangite jointings and packings. 

Daleman, Richard, Ltd., 325-327 
Latimer Rd., London, W.10. T 
Ladbroke 3709 


Evolite Perspex 


(acrylic) tubes and cylinders. 


Expanded Rubber Co.,  Ltd., 
Mitcham Rd., Croydon, Surrey 
Onazote expanded acylonitrile for 
radomes; Rubazote soft expanded 
rubber 

Ferodo, Ltd., Chapel-en-le-Frith, 
Stockport. ae Chapel-en-le-Frith 
2520. Friction materials 

Gosheron, John, and Co., Ltd., 
Packaging and Industrial Tape 
Centre, Albert Embankment, London, 
S.E.11. T.: Reliance 7600-9 Self- 
adhesive tapes 

Jones, Samuel, and Co., Ltd., New 
Bridge St London E.C.4 we 
Central 6500. Self-adhesive tapes. 

Kautex, Ltd., Elstree Way, Elstree, 
Herts. T.: Elstree 1777-9 Neo-K- 
Tex jointings; anti-vibration and 
insulation packings 

Leicester, Lovell and Co., Ltd., 
North Baddesley, Southampton, 
Hants T.: Rownhams 363 Casco 
synthetic resins and Cascin glues. 


(6) INSTRUMENT EQUIPMENT; 


(7) RADIO AND 


ELECTRICAL EQUIPMENT (includes navigational aids and 


communications); (8) 
FLYING-CLOTHING ; 


SURVIVAL 
(9) MISCELLANEOUS EQUIPMENT 


EQUIPMENT AND 


AND SERVICES (furnishings, maps, pac 


supplies, re 
CONSTRU 
fighting, fork-lift trucks, 


king, raphic 
ir work, research work, seating); (10) AIRPORT 
TION AND EQUIPMENT (airfield lighting, fire- 


power units, passenger steps); 
CLEANERS AND 


ground 
(11) FUELS AND OILS; (12) PAINTS, 


FINISHING PROCESSES. 


ford, Yorks. T.: 
Stainless steels 
Manganese Bronze and Brass Co., 
Ltd.. The, 2 London Wali, London, 
E.C.2 T.: London Wall 8802. 
Wrought metals 
Millis, Exors. of James, Lid., Bred- 


Bradford 77331 


bury St. Works, Woodley, nr. 
Stockport Ledioy free-cutting steel, 
etc 


Milis, William, Lid., Friar Park 
Rd., Wednesbury. Staffs. T.: Stone- 
cross 2276-7-8. Aluminium and mag- 
nesium alloy castings, etc 


Mining and Chemical Products, 
Ltd., 86 Strand, London, W.C = 
Covent Garden 3393 Cerromatrix 
and Cerrotru fusible alloys; Cerro- 
bend; MCP 15 Alloy 


Morgan, George, Ltd., Grange Rd., 
Selly Oak, Birmingham, 29. T.: Selly 
Oak 1156. Drop forgings 


Nitralloy, Ltd., Atlas Works, Shef- 
field, 4. T.: Sheffield 26646. Nitriding 
process of case-hardening special 
steels and Nitralloy steels 


Omes, Ltd., Beverley Works, 
Barnes, London, S.W.13 T.: Pros- 
pect 2291. and Poyle, Colnbrook, 
Bucks Compressor and turbine- 
blade forgings, etc 

Osborn, Samuel, and Co., Lid., 
Clyde Steel Works, Sheffield. Air- 
craft steels 

Perry Barr Metal Co., Lid., Oscott 
and Quesiett Works, Shady Lane, Gt. 
Barr, Birmingham, 22a. T.: Gt. Barr 
1794. Light alloys. 


Rapp, Leo, Lad. (inc. LR Airstee!, 
Lid.), Wimborne Av., Norwood 
Green, Southall, Middx. T.: Southall 
2322. Aluminium and aluminium- 
alloy sheet, bar, tube, etc.; stainless 
carbon and alloy steels to all specifi- 
cations 


Rapp. Leo (Steel), Ltd., Wimborne 
Av., Norwood Green Southall, 
Middx. T.: Southall 2322 Mild 
steel, sheets, plates and sections. 
Steels for jigging and tooling. 


Renfrew Foundries, Ltd., Hillington, 
Giasgow, S.W.2. T.: Halfway 3391. 
Alminal castings. 

Rollet, H., and Co., Ltd, 6 
Chesham Place. London, S.W.1. T.: 
Sloane 3463. Non-ferrous materials 


Mallinson, William, and Sons, Ltd., 
130-150 Hackney Rd., London, E.2. 
T.: Shoreditch 7654. Hardwoods 
veneers, plywoods, etc. 


Mandiebere, J., and Co., Liéd., 

Albion Works, Cobden St., Pendle- 
ton, Salford 6, Lancs. T.: Pendieton 
1441 Proofed fabrics for balloons 
dinghies, flotation gear, inflatable 
chairs, aircraft covers, etc 

Minnesota Mining and Manefactur- 
ing Co., Ltd., 3M House, Wigmore 
St London, W.1 Scotch Boy 
cellulose and masking tapes, 3M 
adhesive coatings and sealers; 3M 
coated abrasives. 

Morgan Crucible Co., Ltd., The, 
Battersea Church Rd Battersea 
London, S.W.11. T.: Battersea 8822 
Morganite carbon and metal-graphite 
brushes and contacts. Carbon piles 
and electrodes 

Moulded Components (Jabio), Ltd., 
Mili Lane, Croydon, Surrey. T.: 


Basic Metallic Materials 


Samlesbury Engineering, Ltd., 
Samiesbury Airfield, or. Blackburn, 
Lancs. T.: Blackburn 44668. Steel 
extrusions 


Sheepbridge Alloy Castings, Lid., 

Hamilton Rd., Sutton-in-Ashfield, 
Notts T.: Sutton-in-Ashfield 590. 
Alloy steel castings. 


Sheffield Forge and Rolling Milis, 
Lid., Millsands, Sheffield, 3. Aircraft 
stecis 


Smethwick Drop Forgings, Litd., 
Rolfe St., Smethwick. T.: Smethwick 
1234. Drop forgings. 


Smith-Clayton Forge, Lid., Tower 
Works, Lincoln. T.: Lincoln 25492. 
Forgings and drop stampings. 


Steel Stampings, Lid., Cooksley, nr. 
Kidderminster T.: Wolverley 266. 
Pressings in stainiess steel and other 
metals; welded rings. 


Tianiom Metal and Alloys, Lid., 
2 Meta! Exchange Buildings, Leaden- 
hall Avenue, London, E.C.3._ T.: 
Mansion House 4521; and Clyde S’ecl 
Works, Sheffield, 2. Titanium rolled 
bar, forged bianks, rings and sheets. 


United Steel Com Ltd., The, 
17 Westbourne Rd., Sheffield, 10. T.: 
Shefficid 60081; and 8 Grosvenor 
Gardens, London, S.W.1. T.: Sloane 
4533. Iron and steel plates, sections, 
forgings; alloy and special steels. 


Vaughan Bros. (Drop Forgings), 
Lid., Eagle Works, Wilienhall, Staffs. 
T.: Willenhall 436-8. Drop forgings. 


Wilson, W., and Sons (London), 
Ltd., 1-3 Chalfont Rd., London, N.7. 
Aluminium and aluminium alloys. 


Yorkshire Engineering Supplies, 
Lid., Upper Wortley Rd., Wortley, 
Leeds, 12. T.: Leeds 638234 and 
638291. Eatonia and E.C.C. castings, 
etc 


Yorkshire Imperial Metals, Lid., 
The, P.O. Box 166, Stourton, Leeds. 
T.: Leeds 72222. Solid-drawn tubes, 
Yorkshire capillary fittings; Polyork 
plastic tube. 


Young, A. S.. and Co., Ltd., Tower 
Works, Woodside Lane, London, 
N.12 T.: Hillside 6606-7. Welding 
rods and Colmonoy hard-surfacing 
alloys. Nicrobraz high-temperature 
brazing alloy. 


Non-metallic Materials 


Croydon 2201. Aijirscrew and heli- 
copter blades, etc. Sandwich penels 
with Aero Jablex core; glass-fabric 
facings; thermal and sound insulation. 


Nobrac Carbon, Ltd., Commerce 
Way, Lancing. Sussex. T.: Lancing 
2053 Specialist grade carbons. 


North British Plastics, Lid., Patter- 
son Blaydon-on-Tyne. 2 
Bizydon 346-9 Panax paper-base 
laminated sheets, etc. 


Peradin Rubber, Ltd., Freshford, 
nr. Bath, Somerset. T. Limpley 
Stoke 3263. Perato] sé¢aling com- 
pound 


Rubbagias, Ltd., 66 Victoria St., 
London, $.W.1 "T.: Victoria 650i. 
Rubbagiex sheeting, etc. 


Scott, Bader and Co., Léd., 
Wollaston, Wellingborough, North- 
ants. T.: Wollaston 262. Marco and 
Crystic polyester resins. 
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THE AEROPLANE 
ond ASTRONAUTICS 


Trade Directory 


Smith and Nephew, Lid., Bessemer 
Rd.. Welwyn Garden City, Herts. 
T.: Welwyn Garden City S151. Lasso 


self-adhesive tapes 
. Led., Woking, Surrey. T-: 
Woking = Rubber goods. 


Patents, Lid... New 
Works, creviea Rd., Elmers End, 
Beckenham, Kent. T.: Beckenham 


Holdtite adhesives. 

- Bottoms Mill, 

Holmfirth, or. Huddersfield. T.: 

Holmfirth 636 Aircraft upholstery 

cloth and curtaining. Uniform cloths. 
Waliimatona, 


0168 and 1313. 
ink 


. * . 
(Inc. Frome Plastics, Ltd.), Vallis 
Mills, Frome, Somerset. T.: Frome 


2206. Hibudine seals and gaskets. 
Fromoplas plastics shects, mouldings 
and moulding powder. Flexlite 
sponge rubber. 

Warerite, Ltd. (unit of Bakelite, 
Ltd.), Watton Rd., Ware, Herts. 
Decorative laminated plastics. 

Wright, John, and Sons (Veneers). 
Led., Avon Wharf, Longfellow 7 
Mile End Rd., London, E.3. 
Advance 4444. British-cut Sian 
for construction and decoration. 


Weston and Co., Ltd. 


Prefabricated 


Components and Parts 


Abbey Ponel and Sheet Metal Co., 
Léé., Old Church Rd., Coventry. T.: 
Coventry 89461. Aircraft fabrica- 
tions, cowls and assemblies. 

Aerocontacts, Lid., Gatwick Air- 
port, Horley. Surrey. T.: Horley 
1510. A.GS. parts, accessories and 
components. 


Aerolex, Léd., Bridge Rd., Camber- 


ley, Surrey. T.: Cambericy 1500, 
Components and assemblies. 
Acroparts Engineering Co., Lid., 


Commercial Rd., Hereford. p & 
Hereford 3068. Assemblies and com- 
ponents; lubrication equipment and 
tools. 

Aircraft Engineering and Jigs, Ltd., 
Wren Works. Chadderton, Lancs. 
T.: Chadderton 5691. Aircraft com- 
ponents 

Aircraft-Marine Products (Gt. 


Britain), Ltd., 60 Kingly St.. London. 
W.1. T. Regent 2517-8. Solderiess 
terminals and connectors; precision 
crimping 


Amal, Ltd., Holdford Rd.. Witton, 
Birmingham, 6. T.: Birchfields 4571. 
Flame tans, fuel filters, fuel lift 
pumps, valves, cowling fasteners. 

Angus, Géorge, and Co., Ltd., 
Angus House, Neweastle upon Tyne. 
1. T. Newcastle upon Tyne 22656-9. 
Gaco oil seals, hydraulic packings and 
mouldings, brake and clutch linings, 
gears, fire extinguishers, fire hose, 
transmission and conveyor belting. 

Arens Controls, Lid., Trowers 
Way. Holmethorne, Redhill, Surrey. 
T.: Redhill 5511-3. Remote controll- 
ing gcar; operating boxes; end 
fittings. 

Armstrong Patents Co., Ltd., East- 
gate. Beveriey. Yorks. Heli-coil 
screw thread inserts and high-endur- 
ance nuts. 

Aston, E. S., and Co,., Ltd., 
5 Sebastian St Goswell Rd., 
London, E.C.1. T.: Clerkenwell 2179. 
Instrument pancls cleats; fairleads: 
packings and control knobs in lami- 
nated plastics and cast resins 


Autoset (Production), Ltd., Stour 
St.. Birmingham, 18. T.: Edgbaston 
1143-4. Springs and rubber-suspen- 


sion equalizing castors, fixed-direction 
wheel brackets; castors. 

Avery Equipment, Lid., Tachbrook 
Rd., Leamington Soa. T.: Leaming- 
ton Spa 2700 Flexible hose and 
self-sealing couplings 

Aviation Traders, Ltd., 21 Wie- 
more St., London. W.1. T.: Museum 
7791; Southend Airport, Essex. T.: 
Rochford 46491; and Stanstead Air- 
port, Essex. T.: Takeley 391. A.G.S. 
parts major and sub-airframe assem- 
blies; gas-turbine sheet-metalwork; 
tubular fabrications 

Barber and Colman, Ltd., Mars- 

Brooklands. Manchester. 
2277. Shakeproof thread- 
cutting screws; lock washers. 

Baxter's (Bolts, Screws and Rivets), 
Ltd., Parade Works, Sheepcote St.. 
Birmingham, 15. T.: Midland 0105. 
Bolts and rivets. 

Beckett, Laycock and Watkinson, 


Led. Acton Lane, Harlesden, 
London, N.W.10. T.: Elgar $403. 
Glazed assemblies. Beclawat silent 


window channel. 


B.M.B. (Sales), 
Crawley, Sussex. 


Ltd., High St, 
Steel bearings and 


balls. Miniature bearings. 
aad Co., Ltd., Tach- 
brook Rd., Leamington Spa. T.: 


Leamington 2700. Clutches. 
Bramah, J. R., and Co., Ltd., 
Devonshire St., Sheffield. 3. T.: 

Sheffield 24228. Aijrcraft tanks. 

» Fe. .. Grove Road, 
Harpenden, Herts. T.: Harpenden 
3603. Toggle clamps. 

British Tyre and Rubber Co., Ltd., 


Herga House. Vincent Sc., London, 
S.W.1. T.: Victoria 3848. Rubber 
de-icing, seals, etc. 

British Wire Products, Ltd., Wor- 
cester Rd.. Stourport-on-Severn, 
Worcs. T.: Stourport 240. Controls 


and cables: Britloc wire rope slings, 
oil filters, pipe-bending, etc. 


Brown, David, Ltd., London Gear 
Division, Stonebridge Park Works. 
North Circular Rd.. London, N.W.10. 
T.: Elgar 6824. Gears and gear 
units; Radicorn worm reducers; gear 
pumps. 

Brown, E. G., and Co., Ltd,, West 
Rd., Northumberland Perk, Totten- 
ham, London. N.17. T.: Tottenham 
2257. Fuel and oil tanks, pilots’ 
seats. tailplane assemblies and ecleva- 
tors, cowlings, pressings and stamp- 
ings, etc. 

Burnley Aircraft Ltd., 
Fulledee Works, Holmes St., Burn- 
ley. T.: Burnley 3121-2 and 3203. 
Wing flans. bomb doors and hatches. 


jettison tanks. Sheet metal and 
welded stecl components. 

Carr Fastener Co., Ltd., Staple- 
ford. Nottingham. T.: Sandiacre 
3085. Fasteners. 

Cathodeon, Ltd., Church St, 
Cambridge. T.: Cambridge 56481. 
Hermetic giass - to - metal seals. 
Vacuum tubes and high-voltage 


vacuum relays. 

Clayton-Wright, Howard, Lid.. 
Wellesbourne, Warwickshire. ¥.3 
Wellesbourne 316-7-8. Clatonrite 
self-sealing weatherstrip; Nylastic 
adjustable cable and Clatonrite anti- 
vibro cable support clips; Harrisfiex 
ami-vibration mountings; Clayflex 
flexible bearings: Nylastic bearings; 
Clatonrite Lappe 

Corner, G., and Co., Ltd., Johnson 


Brook hae Hyde, Cheshire. T.: 
Hyde 3493. Sheet metal assemblies. 
Coventry Climax Ltd., 
Widdrington Rd. Works, Coventry 
T.: Coventry 62607. Accessories. 
Crane Ltd., Slough. 
Bucks. T.: Slough 24031. Band 
packings and mechanical seals. Pro- 
eessors and fabricators of P.T.F.E. 


plastic. 

Cross Manufacturing Co. (1938), 
Ltd.. 33 Midford Rd.. Combe Down, 
Bath. T.: Combe Down 2355. Spring 
washers, labyrinth seals, wire-thread 
inserts, springs, ¢tc. 

Curd Components, Ltd., 41 Lons- 
dale Rd., London. W.11. Bes 
Bayswater ‘0319 2nd 6866. Standard 
aircraft parts. 


Davis and (Aircraft), 
Ltd., Billet _ Rd.. Walthamstow, 
E.1 T.: [ford 3460. 


AGS., ‘BSS. ‘and A.S. parts. 
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Equator Wheels and Sections, Ltd., 
Raglan St... Wolverhampton. Bas 
Wolverhampton 21605-6. Stainless 
steel stiffening bands for jet engines; 
cold rolling, forming and coiling in 
all metals; profile manipulations. 

Fischer Co., Ltd., Upper 
Wolverhampton. = 
Ball and 


Villiers St., 
Wolverhampton 26101-8,. 
parallel roller bearings. 
Fletcher, C. 
Sterling Works, Arundel St., 
field. 1. T.: Sheffield 28049 and 
28040. Precision sheet-metal work. 
Flexello Castors and Wheels, Ltd., 
Trading Estate, Slough. Bucks. T.: 
S'ough 24121 Whee!s, castors and 
bearings 
Flexibox, Ltd., Nash Rd., Trafford 


Park, Manchester, 17. T.: Trafford 
Park 1477. Mechanical Seals. 
Precision lapping machines. 

Fox, C. J., and Sons, Ltd., 117 
Victoria St., London. S.W.1._ T.: 
Victoria 0204-5, 5735-6. Kaylock 
self-locking nuts and fasteners. 

Hardy Spicer, Lid., Chester Rd., 
Erdington, Birmingham, 24. Bt 


Erdington 2191. 

cardan shafts. 

. C. E., Alreraft Co., Ltd., 

Exeter Airport, Clyst Honiton, Devon. 

T.: Exeter 67451. Components and 
sub-assemblies 

Henderson Safety Tank Co., Ltd., 


Universal joints and 


The, Elstree Way. Borchamwood, 
Herts. T.: Elstree 1758-9 and 1917. 
Tanks; sections and turned parts, 
Heston Aircraft and Associated 
Engineers, Ltd., Heston Airport, 
Hounslow, Middx. T.: Hayes 38441. 
Sub-assemblies and components; 


S.B.A.C. filler caps. 

Hobourn Aero Components, Ltd.,. 
Strood, Rochester, Kent. T.: Strood 
7626. Airframe and engine machined 


components. 

Hoffmann Manuf; Co., 
Ltd., The, New St., Chelmsford, 
Essex. T.: Chelmsford 3151. Bear- 
ings for aircraft controls, helicopter 
rotor-heads, variable-pitch propellers. 
etc. 

Jack, E. J., Ltd., 154 Camden High 
St.. London, N.W.1, T.: Gulliver 
5761 Fafnir and other American 
ball and roller bearings. 


Lawrence, J. W., Ltd., Abbey 
Lane, Leicester. T.: Leicester 62441. 
Radiators, oil coolers and heat 
exchangers. 

Linread, Ltd., P.O. Box 21, Cox 


St.. Birmingham, 3. T.: Central 3951. 
Fasteners, bolts, screws and rivets. 
Special cold-forged products 

M.B. Metals, Ltd., Vale Works, 
Vale Rd.. Portslade. Sussex. < 
Hove 48623-4 Plugs and enduath, 
switches, lamps. suppressors, moulded 
connectors 

Metalastik, Lid., Evington Valley 
Rd.. Leicester. T.: Leicester 37281. 
Rubber-to-metal weld anti-vibration 
devices; engine-mounting systems; 
mountings; couplings, undercarriage 
suspension, etc. 

Middleton Sheet Metal Co., Ltd., 
Soring Vale Works, Middieton. 
Manchester. T.: Middleton 2427-8 
Resistance welding. aircraft control 
surfaces, access doors, etc. Jet-engine 
canware; tanks and containers; glass- 
fibre p'astic moulding. 

Midland Aeroquipment, Ltd., Park 
Rd., Bloxwich, nor. Walsall. Staffs. 
T.: Bloxwich 66414. Aijrcraft locks 
and fastenings. 

Moore's (Bournemouth), Ltd., 
Wallisdown Rd.. Bournemouth. T-.: 
Winton 5810. High-precision machin- 
ing prototype and assembly work; 
aircraft fabrications. 

Mountford, 
Ltd., Fremo 
Birmingham. T.: Midland 7984. 
A.G.S. parts; pins, etc. 

Newton, L. H., and Co., Léd., 
Nechells, Birmingham, 7. T.: East 
1551. Soecial precision components. 
Bolts, nuts, screws, rivets and 
washers Capstan and automatic 
work. Light pressings; bent wire 
work; cold forged special work in all 
metals. 

Nobrac Carbon, Ltd., Commerce 
Way. Lancing, Sussex. T.: Lancing 
2053. Carbon brush seals; high- 
altitude brushes. 

Northey Rotary Compressors, Ltd., 
Alder Rd., Parkstone. Dorset. T.: 
Parkstone 4900-1. Exhausters for 
high-altitude instrument testing. Gas 
boosters for experimental process 
plant. 

Oddie Fasteners, Lid., Portswood 
Rd... S T.: South 


Birmingham), 
Moseley St., 
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55883. Oddie fasteners, quick- 
release pins. 

. S. EE. Ltd., Stuart 
Works, Stirling Corner, Boreham- 
wood, Herts T.: Elstree 2021. 


Aircraft components, gears and gear- 
ing, ~~ y and materials 

es, B., and Co., 16 Statio 
St.. Walsall, T. Walsall 4546. 
Anodizing and metal finishing: press- 
ings and stampings. Crash and fire- 
Proofing petro! and oil tanks. 


Peradin Rubber, Ltd., Freshford. 
nr. Bath, Somerset. T-: Limpley 
Stole 3263. Precision moulded Parts 


and bonded rubber-to-meta! Parts 


Power Flexible Tubing Co., Ltd 
The, Derby Works, Vale Rd” 
London, N.4. T.: Stamford Hill 6696 
Flexible metal bellows; tubing and 


fittings. 

Randall, James H., and Son, Ltd., 
Paddington Green Works, London. 

2. T.: Ambassador 1661. Sheet 
metal work. Spinning. 

Ransome and Maries Bearing Co.. 
Led., Staniey Works, Newark-on- 
Trent. T.: Newark 456-9. Bearings 
for engines, etc. 

enold = Chains, Lid., 
House, Wythenshawe, 
T.: Mercury 5221. 
chains. 

Riley, Robert, Ltd., 
Spring Works, Rochdale. T.: Roch- 
dale 2237. Aircraft springs. Special- 
ists in beryllium copper springs 

Robinson, L., and Co. (Gilling- 
ham), Ltd., 26 London Chambers, 
Gillingham, Kent. Jubilee clips 

Salisbury Precision Engineering, 
Ltd., Heston Airport, Hounslow. 
Middx. T Hayes 3844. Airframe 
sections, ground equipment, optical 
inspection projectors 

Salter, Geo., and Co., Ltd., High 
St.. West Bromwich. T.: West Brom- 
wich 1855. Springs, roller bearings. 
circlips, retaining rings, fasteners 
Grey-iron castings. 


Renold 
Manchester 
Aircraft precision 


Milkstone 


Samlesbury Engineering, Led... 
Samlesbury Airfield, nr. Blackburn, 
Lancs. T.: Blackburn 44668. Major 
aircraft components; jigs, tools and 
fixtures; precision machinists. 

e¢ Alloy Castings, Led.. 


Hamilton Rd.,  Sutton-in-Ashfield, 
Notts. T. Sutton-in-Ashfield 590 
Bi-metal brake drums 
ist Orel, Ltd., 39 Berners St 
London, W.1 T Museum 0032 
Neoprene and latex sleeves and cable 
markers. Electrica! instruments 
Simplifix Couplings, Ltd., Beacon 
Works, Hargrave Rd., Maidenhead. 
Berks. T.: Maidenhead 5100. Joints 
for copper tubes; cold-drawn stee! 
and Dural tubes, etc. 
Skefco Ball Bearing Co., Ltd., The 


Luton, Beds. T.: Luton 5700. Ball 
bearings. cylindrical, taper and 
spherical roller bearings; pulleys and 
rollers. 


Stewart Aeronautical Supply Co., 
Ltd., Adastral House, Lowficld Heath 
Crawiey, Sussex. T.: Horley 4300 
Acronautical equipment, spares 

St. Helens Cable and Rubber Co., 
Led., St. Helens Works, Slough. 
Bucks. T.: Slough 20333. Electric 
cable and general rubber goods 

Stream-Line Filters, Ltd., Ingate 
Pi.. London, S.W.8. T.: Macaulay 
1011-3. Filters for aviation fuels; 
water separators. 

Superfiexit, Lid.. 118 Buckingham 
Av.. Slough, Bucks. T.: Slough 
24561. Non-metallic flexible tubing 
and hoses. 

Taylor, C. F., (Metal Workers), 
Ltd., Molly Millars Lane, Wokine- 
ham, Berks. T.: Wokingham 1005-6 
Sheet-meta! work; coppersmiths: 
stressed-skin structures. Design and 
manufacture of jigs, tools and fixtures 
Glassfibre mouldings. 

Tempered Spring Co., Ltd., The. 
Warren St., Sheffield, 4, Yorks. T.: 
Sheffield 21333. Springs. 

Tenaplas (Sales), Led., 
Manchester Sq.. London, W.1 T.: 
Welbeck 7941. Co-axia! cables, P.V.C 
and polythene insulated wire, insula- 


tor sleevings. polythene waterpipe 
systems, chemical! plant and corrosion- 
resistant ware; thermoplastic e¢xtru- 
sions. 

Terry. Herbert, and Sons, Litd., 
Redditch, Worcs. T.: Redditch 61. 
Springs, presswork, wirework, hose 


clips, Anglepoise lamps, ctc. 

Torrington Co., Lid., The, Torring- 
ton Av., Coventry. T.: Coventry 
74241-6. Needle and roller bearings; 
bolts and screws. 
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The Royal Air Force standard 
primary and basic tratner 
powered by the 

Bristol Siddeley Viper 


HUNTING AIRCRAFT LIMITED 


A Hunting Group Compeny 
LUTON AIRPORT, LUTON, BEDFORDSHIRE, ENGLAND and at 1450, O'CONNOR DRIVE, TORONTO, CANADA, 
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CREDIT FINANCE FOR THE AVIATION INDUSTRY 


es i 
Be hee 
ZS * an ae aoe ok ee i " . 
5 = eee Ce Pee eet pee > - . + | * : z 
Pi Mao Se: aa eer. aa ie oe ; “> i ers : ; ee : i : 
fe ce Biss SO SR! 2 oe marete oa er ae ye eo es. Rete 8 Spee» 3s ect : i: : ; ; 
ee a? fabahd “igecetsl ee ei ey Ri ne Me - sere peareimmrenint Sen = Sa 4 Aa ae + eos es : 
ON Tos ate a al eer coal mr ; > a ener: . piers: — ; aoe — ~ , Pee 
% a) Mice] * m 5 a a a? Ps a pe ae te ans sli te we =a8 Le — 7. ‘ % me, a Re — ol 
Bao hel 2) acer, iS ; : : .s ie cers Se on s 
7 ve Pat 7 J ee 5 ne oe , yes Ag om . gana ees ot Sa bi 
a aR, Oa ee 2 ge ieee ie ea : a 
a a a ee , eae 7 leat? egies Sots), bee ot ee " ee 5 ; ‘ ; 
or : ‘ een tt ager or ee eee = | 
: + ee a ee “Reece es ere ; = 
a aS i Sn Bs ee ee * : 
3 sa ie ee - é : bea: oe iy on Ke De 2 ‘ ° ah A ; ‘ z 
Sere ree 4 eT ree ‘a ee aie ae 
ao > re eee i. aaa “yor aren” Sat, ¥ bot ¥ ee, " Sede’ 7 if a a a f 
es ee ies ee ae 2 Biles. he gas. . By 
— = =—S—<i<‘ | i¢ oe ee a ae | 
5 Ware ee sks € pis: tee : F % oY sles . 
ey rae ay , . . » a AS = > Weg i 4 
be SB oe & ; ‘ ; igs fa ’ PP re 5 
Sith oe 2 r 4 ; oe i b> Son a ee, Pee 2 + 
>; * eee - \ ay . Sees Bs ae) 2 oa Ok ea a 
; i fe 4 a ain gO “Rot si 
” + pore v i eI $ Sik 
ey i? ge if oe departs Pa eae 
a ou cr : Sed m4 “a 7 * < m > 7 Sg i Pie fe ay ; 
E: ee oe hinge ’ : Se, hae ee 
Se aie ry : vk? airs Sas i 7 F ee Cah a = a 
oe . 3 y ers ia cs < = Be ck - 
+ bie v i ¥, P es nN ee = Mie % —— © re , a 
Ree * aa es, Meee \ ‘6 oee : eae” oP ea: hie = 
ae eat : ot ; oe a a GM ans & . Ag : Pee L . 2 
ese oe Pe ee : A eg ' poi ifs i : ’ a de 
ge = id, - ¥ ‘ SS _ a ; ail Sek ig ee : 
ah es ee tay o® we 5 5 a aN > eee Rec | =. ‘ aera: eae as ‘ mer ™ ; ; 
Cth fen : fe ae ee lg SE Ree ae a oo 
Sa a sb ‘ " ee 
ke. 4 n=" Ee i 
ea | fae Vb ee en 3 
; aay — eee 7) | 
te a4 2. : ~ ee a . 
ra me : ~ : , — eile ot P 7 — , a 
Se be f , : ' ‘sine iia peepee 9 il 
ha, a Ba £5, ’ : ‘ - a o each Pe 4 
e ae ; ~ i } 
ie i fl = e ea, = . 
4 ee f e23 os ‘ : Per ~ 4 i a Ce ‘ “a . , ; . 
bs we ast ey eee Se oh oo . ee } 
Paes ry. : B _ Pie oe, ’ _— ire rae aaa F. 
Ba fs 3 Asie aes eae / P ‘ esi af —e% a aay rte q ; Os “ aaa nan se 
ees ve iva es \ Oe ST ae : mn * Yeas ‘ 
we aa Z| son bah ested a as Nes 
Ba ey a < em Beat ’ % Be es 
ia. ' Bre Ae, EE ae ee — aa 
Pas te mm é . Py - oF ¥ > ; ae .. ; te < ‘ re 
4 ee ‘ 4 : nate St “at : J ea 
SN ae ° es a ot Scar Frye é ety at unites 5 , 
S ec, TE.” ee Mee eg Re a eo 
hs) bene 2 . ee / Se ae =e” ea ce , cage 
ae no . ig , 
ie ae . atl | - é i Pe | 
ee i : ; : : a 
ihe eee, 
ae R : . ; : 
a 3 . 
ie The: « Rg. * : —— 
a pia a o.oo : th 0 
ee | eae | cLIy \ hy, 
adele _ om ess Hes f jal 
~ a ‘ 4 —_ —— } ‘ 
hi P , : mang <a a ee . f Pe ; 
‘ 0 8 . Vo % ~ p* ; 
Bees eves * " ne r > al us oe 4 , | 
A es Avery a’ — : : 
va “as Ee a py abale yt» es > : 
alee a eo Ye : ¥ ; ae? }. a 
oa : . i sa pen iF en ei i. ® 
bre he ; ae < ; 
es 
We ate et : | 
ae 
ae 
ieee ha 
ee : 
- Fa a . *: : 
™ 
Ya ; 
Ren da : 
eS 
% ona s. x 
pe ro Be ¥ 
se: Bee ert 
oY pip 
aa 
1 ae 
. ees, 
|. je 
a 
i‘. ) 
te 
ke a 
ae ey 
sit Nes 
ee sais 
ee Thay Ses otis Pes al 
Nie ths id PAP a ade __— 
—_ ci at : 
wt ri ae . > ‘ . - the ae Be. % 
— a a 
Bea ar Sen: a is lites seen be, Rey. ee ee eee em , ss j 
—_ ; wig cei 
:- 2 — 4 * 6s -_ 3 . 
% = Baa - i 33 i 
pow ok 
fa a 
Be 
2 
ale Wa 
eA ee p's 
ay wat 
Be ae ee 
; ‘Sey, ‘ : 
e ei q e ty ay Gi 
Ds apROan 
At ee 
Po ‘ 2 
ae Lo et) = 
oe : ; = 
x. he. ? Fi 
aa Veet ; z 4 : 3 
Ms) ae ot be aah TS ee ee A gee oS a 7 ae : - a ‘ 
, i 1 SS aes 2a oe io ; Se eS 
» a Pa +, a fi ae 


LOMBANK HOUSE, LOMBANK CORNER, PURLEY WAY, CROYDON | 
THORNTON HEATH 6911 (30 LINES) 
SUBSIDIARY OF LOMBARD BANKING LIMITED 
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To date 286 lives have been saved 


by Martin- Baker Ejeotion Seats. 
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MARTIN - BAKER AIRCRAFT COMPANY LIMITED 
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Trade Directory 


Tucker Eyelet Co., Geo., Ltd., 
Walsall Rd., Birmingham. 22 r2 
Birchfields 4811 * Pop ” and 
‘Imex rivets; eyelets and small 
meta! pressings 


Turner and Savage, Ltd., 140 
Willesden Lane, London, N.W.6. T.: 
Maida Vale 4881. Pane! beaters and 
sheet-meta! specialists. 


United Steel Companies, Ltd., 17 
Westbourne Rd., Sheffield, 10 Ts 
Shefficid 60081; and 8 Grosvenor 
Gardens, London, §8.W.1. T.: Sloane 
4533. Steel strip and wire 


Vandervell Products, Ltd., Western 
Av., London, W.3. T Acorn 2251 
Thin-wall precision-finished crankshaft 
main and connecting-rod  big-end 
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Abingdon Kiang Dick, Litd., Tysciey, 
Birmingham, 11! Hand tools for 
repair and maintenance 

Adcola Products, Ltd., Gauden 
Rd., London, S.W.4. T.: Macaulay 
4272 Soldering instruments and 
equipment; solder jointing for radio 
and radar 

Aerocontacts (Ground Equipment), 
Lid., Gatwick Airport, Horley, Surrey 
T.: Horley S511 Aircraft ground 
equipment and workshop equipment 

Aerograph Co., Lid., 47 Holborn 
Viaduct, London, E.C.1 I City 
4361 Spray-painting equipment 

Aerolex, Ltd., Cambericy, Surrey 
T.: Camberley 1500. Assemblies and 
tools 

Air Industrial Developments, Ltd., 
Aidspray Works, Shenstone, nr, Lich- 
field, Sraffs. T.: Shenstone 341-5 
Spray-painting and compressed-air 
equipment 

Aircraft Engineering and Jigs. Ltd., 
Wren Works, Chadderton, Lancs 
T.: Chadderton 5691. Jigs and tools 

Allied Electronics, Ltd., 28 Upper 
Richmond Rd., Putney. London, 
SW.15 T Vandyke 1856 
Simmonds Pacitor fuecl-gauge test 
console. 

Amal, Ltd., Holdford Rd., Witton, 
Birmingham, 6. T.: Birchfields 4571 
Jet-calibrating machines ; Bunsen 
burners and iniectors 

Archdale, James, and Co., Ltd., 
Ledsam St., Birmingham, 16. Milling 
and drilling machines. etc 

Asquith, Wm., Ltd.. Halifax 
House, Strand, London, W.C.2. T-.: 
Trafalear 7224 Drilling and hori- 
zontal-boring machines 

Atkin, W. T., (Tottenham), Ltd.., 
178 «St Ann's Rd., Tottenham, 
London, N.15 T Stamford Hill 
6686 Press toolmakers and metal 
stampers 

Autoset (Production), Lid., Stour 
St., Birmingham, 18 Edgbaston 
1143-4. Castors. drawer slides, engin- 
eers’ clamps, bearings, trucks, trolleys 
and t’ansporters 

Aviation Traders, Ltd.. 21 Wigmore 
S.. London. W.1. T.: Museum 7791; 
Sou’hend Airport, Essex. T.: Roch- 
ford 56491; and Stansted Airport, 
Essex 7 Takeley 391 Envine 
stands and test-bed installations, jigs 
and fixtures. 

Ba'four, Arthur, and Co., Ltd., 
Capital Stee! Works, Sheffield, 3. T 
She*¥eld 22071 Engineers’ smal! 
tools 

Bardolph, J. F., and Partners, L*d., 
1 Robert St. Adelphi London. 
W.C.2. T.: Trafalgar 1927. Myers 
riveting clamps 

Benton and Stone, Litd.. Enots 
Works, Aston Brook St Birming- 
ham. 6 T Aston Cross 1905 
Centra'ized lubricating systems; 
machine-too! coolant fittings, etc 

Birlec, Lid., Birlec Works, Tyburn 
Rd.. Birmingham. 24. T.: East 1544 
Furnaces for heat treatment and 
melting: absorption dryers 

Black and Decker, L’d., Harmronds- 
worth. Middx T.: Skyport 2411-9 
Porab'e electric tools; heavy-duty 
Holguns; screwdrivers; sanders, polish- 
ers and drills 

Broom and Wade. Lid., High 
Wvcombe. Bucks. T.: Hieh Wycombe 
1630. Air compressors and pneumatic 
tools 

Brown, David. and Sons (Hudders- 
fie’d), Ltd., Pask Works. Hud“ers- 
fie'd. Yorks T Huddersfield 3500 
Gear-cutting p'ant and equipment: 
gears and gear units 

Brown, David. Industries, Lid., 
(Machine Tool Division), Britannia 
Works, Sherborne St., Manchester, 3 


Gear hobbing and shaving machines 

Brown, David, Industries, Ltd., 
Tool Division, Park Works, Hudders- 
field, Yorks. Gear-cutting tools, jigs 
fixtures, cic 

B.S.A. Tools, Lid. (Sole Agents 
Burton, Griffiths and Co., Ltd.), Kitts 
Green, Birmingham, 13 T Stech- 
ford 3071 (machine tools); Victoria 
2351 (small tools) Tools 

Burniey Aljrcraft Products, Litd., 
Fulledge Works, Burniey, Lancs. T 
Burnley 3121-2 and 3203 Jigs and 
tools: components 

Burton, Griffiths and Co., Ltd., 
Machine Tools Division, Kitts Green, 
Birmingham, 33. T.: Stechford 3071 
and Small Tools Division Mont- 


gomery St., Birmingham, 11 T 
Victoria 2351 Machine and small 
tools 


Carter. B. and F., and Co., Litd., 
Albion Works, Bolton T Bolton 
4344. Counting instruments 

Chamberlain Industries, Ltd., Staffa 
Works, Staffa Rd.. Leyton. London, 
E.10. T Leytonstone 3678. Tube- 
bending machines. presses, overhead 
travelling and mobile cranes 

Churchill, Charlies, and Co., Lid., 
Coventry Rd., South Yardey, Birm- 
ingham T.: Acocks Green 2281 
Machine tools 

Churchill Machine Tool Co., Lid., 
The, Broadheath. Manchester T 
Altrincham 3262. Machine tools 

Constructors, L‘d.. Tyburn Rd., 
Birmingham, 24. Stee! storage equip- 
ment 

Cornercroft, Ltd., Ace Works, 
Queen Victoria Rd.. Coventry 
Coventry 40561 Jigs, press tools, 
special-process machines gauges, 
assembly fixtures 

Dancer and Hearne Bros., Ltd., 
Penn St., nr. Amersham, Bucks. Jigs 
and tools; rubber press too's; Hufford 
tools; templates 

Darwins, Ltd., Tinsicy. Sheffield, 9 
T.: Sheffield 41341. Hacksaw blades: 
permanent magnets, too! bits 

Dowding and Doll, Lid., 364 Ken- 
sington High St., London, W.14. T 
Western 8077 Machine tools. 
iniection-moulding and die-casting 
machines; thread-milling hobs. 

Dunlop and Ranken, Lid., 147 The 
Headrow, Leeds, 1. T: Leeds 27301 
Engineers’ and contractors’ hand- 
forged tools 

Edwards, F. J5., Ltd., 359-361 
Eus‘on Rd. London. N.W.1 T.2 
Euston 4681 Machine tools and 
presses 

Equinment and Engineering Co., 
Ltd... The, 2-3 Norfolk St.. Strand, 
London, W.C.2. T Temple Bar 
1088; and 164-170 Mare St., London, 
E.8 T Amherst 6301 Electro- 
magnetic crack detectors; Magnaflux 
crack-detecting ink. Degreasing plant. 

Ferro Enamels, Ltd... Wombourne, 
Wolverhampton Wombourne 
2281 Furnaces for high-temperature 
ceramic coatings on nickel-chrome 
alloys and sheet iron 

Fie'ding and Platt. Ltd.. Atlas 
Works, Gloucester T Gloucester 
20351 Presses, machines and ancil- 
lary equinment 

Firth Brown Tools, Ltd.. Sneedicut 
Works, Carlisle St., E. Sheffield, 4 
T.: Sheffield 27151. Engineers’ cutting 
too's 

Henderson Safety Tank Co., Ltd., 
The, Elstree Way, Boreham Wood, 
Herts. T.: Elstree 1758-9 and 1917 
Jigs and tools 

Herbert, Alfred, Ltd.. P.O. Box 
No. 30, Edgwick Works. Coventry. 
T.: Coventry 88781 Machine tools; 
smal! tools; grinding wheels; measur- 
ing and inspection equipment 
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bearings; thin-wall bushings and 
thrust washers 

Weathershields, Ltd., 48 Moor St., 
Birmingham T.: Midland 2074 
Hoodings and windows Tube iock 
nuts 

Weston, Charles, and Co., Lid., 
Iiwell Bank Works, Douglas Green, 
i ndicton Salford, 6. T.: Pendleton 


7-9 Oil seals and  oil-sealing 
pada 

Weyburn Engineering Co., Ltd., 
Eistead, Godalming Surrey a.t 


Elstead 2141 Precision engineers 
Camshafts, governors, pumps, ¢tc 


Holbrook Machine Tool Co., Lid., 
44 Martin St., Stratford, London, 
E.1S. T.: Maryland 2451. Precision 
lathes 

Hopkins, E. C., Ingleby Works, 
Grosvenor St. West, Birmingham, 16 
Flexible shaft machines 

Jenks Bros., Ltd., Britoo! Works 
Bushbury, Wolverhampton. T.: Wol- 
verhampton 31281 Britool socket 
and ring wrenches 

King, Geo. W., Ltd., Argyle 
Works, Stevenage, Herts. T.: Steven- 
age 440 Gantry cranes, conveyors 
hoisting equipment and sliding-door 
gear, etc 

Lacy-Hulbert and Co., Litd., Boreas 
Works, Beddington, Croydon T 
Croydon 5504, Compressors, vacuum 
pumps. exhausters, desiccators, spray- 
painting equipment and pneumatic 
appliances 

Leytonstone Jig and Tool Co., Lid., 
Leytool Works, High Rd Leyton 
London, E.10. T.: Leytonstone 5022 
Jies. fixtures and press tools and 
equipment. 

Loewy Engineering Co., Ltd., The, 
Wallisdown Rd Bournemouth, 
Hants. T.: Winton 5000; and | Albe- 
marie St., London, W.1. T.: Hyde 
Park 9959 Martin Marform metal- 
forming equipment 

Marbaix, Gaston E., Ltd., Devon- 
shire House Vicarage Cres., 
Battersea, London, S.W.11. T.: Bat- 
tersea 8888. Machine tools 

Marley, W. H., and Co., Lid., New 
Southgate Works, 105 High Rd 
London, N.il! T Enterprise 5234 
and 5578. Machine-tool accessories 

Martonair, Ltd., Parkshot, Rich- 
mond, Surrey. Pneumatic equipment; 
air hoists 

Masson Seeley and Co., Liéd., 
137-139 Euston Rd., London. N.W.1 
T.: Euston 9021-7. Masseeley name- 
plate machines; stamping and marking 
machines and presses Aircraft and 
engine components 

Mercury Truck and Tractor Co., 
Ltd., The Quay. Gloucester 
Gloucester 24451-2 Hydraulic test 
equipment and tripod jacks; power- 
plant stands 

Morgan Crucible Co., Lid., The, 
Battersea Church Rd Battersea, 
London, S.W.11. T.: Battersea 8822 
Crucibles and crucible furnaces 

Morris, B. ©., Ltd., Morrisfiex 
Works, Britton Rd., Stoke. Coventry 
T.: Coventry 5081. Morrisfiex flexible 
shaft equipment, polishing lathes, 
backstand idlers and polishing 
materials; rotary wire and fibre 
brushes; special-purpose machines 

Neill, James, and Co. (Sheffield), 
Ltd., Napier St., Sheffield. 11 T 
Sheffield 26781 Steel Eclipse hack- 
saw blades and frames; eng'neers’ 
tools, permanent magnets and chucks 

Northey Rotary Compressors, Lid., 
200-202 Aider Rd., Parkstone, Poole 
Dorset. T.: Parkstone 4900. Oil-free 
blowers for electro-plating metal 
polishing and spray-painting plants 

Power Flexib'e Tubing Co., Ltd., 
The, Derby Works, Finsbury Park 
London, N.4 I Stamford Hill 
6696 Metailflex hose for steam 
presses; steel ventilating hose; flexible 
shaft outer casings; cable armouring; 
be!lows-type expansion joints 

Power Jacks, Lid., Valetta Rd, 
Acton, London, W.3 T.: Shepherd's 
Bush 3443 Hydraulic jacks and 
Newton Hydratruck hydraulic lift 
trucks 

Randall, James H., and Son, Lid., 
Paddington Green Works, London, 
W.2 T Ambassador 1661. Work- 
shop equipment 

Randatrak. _ 106 Victoria St., 
London, S.W Victoria 3485 
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Witkinson Rubber Linatex, Léd., 
Frimicy Rd., Camberley, Surrey. T.: 
Camberiey 1595. Flexatex hose; self- 
sealing tank coverings; Linatex seals. 


Williamson, W. and A., and Co., 
Ltd., Hook Rise, Kingston By-pass, 
Surbiton Surrey T.: Elmbridge 
6484. Fuel and oi] tanks; sheet-meta!l 
work 


Y.S.C., Lid., The, 45-47 Copeland 
Rd., London, §.E.15. T.: New Cross 
6113 A.G.S. spares; bolts, screws, 
etc 


Tools and Workshop Equipment 


Randalrak industrial storage and 
handling equipment; Planstore storage 
and filing equipment. 

Ransomes Sims and Jeffe ies, Ltd., 
Orwell Works, Ipswich. T.: Ipswich 
2201 Electric, fork-lift and ticring 
trucks 

Robertson, W. H. A., and Co., 
Ltd., Lynton: Works, Bedford. Trim- 
ming and slitting. equipment, etc. 

Rossell, Henry, and Co., Lid., 
Waverley Works, Effingham Rd., 
Sheffield. Jigs, fixtures and engineers’ 
small tools 

Salter, Geo., and Co., Lid., West 
Bromwich. T.: West Bromwich 1855. 
Weighing machines and spring 
balances 

Schori Division—-F, W. Berk and 
Co., Ltd., Brent Cres., North Circular 
Rd., N.W.10. T.: Elgar 3533. Shot- 
blasting metal and plastic spraying 
and supply of associated equipment. 

Schrader’s Son, A., Division of 
Scoviil Manufacturing Co., 829 
Tyburn Rd., Erdington, Birmingham, 
24 Tyre valves, parts and pressure 
gauges 

Scintilla, Lid., 20 Carlisle Rd., The 
Hyde, Hendon, London, N.W.9._ T.: 
Colindale 8844. Lesto portable tools, 
etc 

Scottish Distributors, Ltd., Acro- 
nautical and Scientific Division, 62 
Shirland Rd., Maida Vaie, London, 
W.9. T.: Cunningham 8080. Labora- 
tory equipment; fuel-measuring equi p- 
ment; engineers’ hand and machine 
tools Engineers Tools Division: 
High-speed cutters, etc. 

Skinners (Southampton), Lid., Mill- 
brook Trading Estate, Southampton. 
T.: Southampton 71167-8. Press tools, 
jes and fixtures, gauges; prototype 
machining 

Steels Engineering Products, Lid., 
Crown Works, Sunderland pv 
Sunderland 56281. Coles mobile 
cranes 

Talbot Tool Co., Lid., 87 Borough 
High St., London, S.E.1. T.: Hop 
3722 and 3310. Grip drill and reamer 
jig bushes; Nurogrip and Polygrip jig 
bushes, etc 

Taylor, Taylor and Hobson, Ltd, 
(A Division of Rank Precision Indus- 
tries, Ltd.), Leicester. Profile pro- 
jectors, clectrical comparators; align- 
ment telescopes. etc. 

Turner Brothers (Birmingham), Ltd., 
Galvanic Works, Cliveland  St., 
Birmingham, 19. = Aston Cross 
1741 Press tools, jigs, fixtures and 
power presses. 

Vactric (Precision Tools), Lid., 196 
Sloane St., London, $.W.1. T.: Sloane 
9656. Precision tools, gauges, moulds, 
etc 

Vaughan, Edgar, and Co., Lid., 
Legge St., Birmingham, 4. Oils, com- 
pounds and salts. 

Ward, H. W., and Co., Lid., Dale 
Rd., Birmingham, 29. Capstan and 
turret lathes 

Wickman. Ltd., Banner Lane, Tile 
Hill, Coventry. T.: Coventry 65231. 
Automatic lathes, tool - grinding 
machines; Wimet tools; dies, press 
tools, etc 

Williams and James (Engineers), 
Ltd., Chequers Bridge, Gloucester, 
T.: Gloucester 24021-3. Air compres- 
sors 

Wolf Electric Tools, Ltd., Pioneer 
Works, Hanger Lane, Ealing, W.5. 
T.: Perivale 5631. Portabie electric 
too!s 

Young, A. S., and Co., Ltd., Tower 
Works, Woodside Lane, N. Finchley, 
London, N.12. T.: Hillside 6606-7. 
Oxy-acetylene welding and cutting 
equipment, rods and accessories. 
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Trade Directory 


o 


Controls, Systems and 


Accessories 


A.B.C. Motors, Litd., Walton- 
on-Thames, Surrey. T.: Walton-on- 
Thames 774-5. Auxiliary power un.ts; 


refuel.ing units for scaplanes, etc. 

Amal, Lid., Hoidford Rd., Witton, 
Birmingham, 6. T.: Birchfield 4571. 
Ball and roller jo'nts, flexible distance 
controls, float chambers, jet cal bra- 
ting machines, flowmeters, in,ectors 
and carburetters. 

Coventry Victor Motor Co., Lid., 
Coventry. T.: Coventry 5054-6. 
Aux.Lary powerplant prime movers. 
Flying Neptune light acro-engine. 

Dav e Sens, Lid., 8-12 
Wadsworth Rd., Greenford, Middx. 
T.: Perivale 7807-8. Precision engi- 
neering, specialists in cyclic and 
other time-switch devices. 

Evershed and Vignoles, Lid., Acton 
Lane Works, Chiswick, London, W.4. 
T.: Chiswick 3670. F.H.P. motors, 
servo amplifiers and flap positioners. 


Bouncers 
T.: Cheltenham 7202-3. De-icing 
equipment. 

Hale, Hamilton and Co., Lid., 
Frays Mill Works, Cowley Rd., 
Uxbridge, Middx. T.: Uxbridge 6525- 
6. Pressure reducing and solenoid 
valves; pressure control equ. pment. 

ey . Lid., 273 Farn- 
borough Rd., Farnborough, Hants. 
T.: Farnborough 1120. Servo units, 
bulk crasers for magnetic tape; 
specialized electronic and electro- 
mechanical devices. 

Keelavite Rotary Pumps and 
Motors, Ltd., Allesicy, Coventry. T.: 
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Accurate Recording Instrument Co., 


Aric Works, Windsor Avenue, 
Merton, London, S.W.19. T.; Liberty 
5661 Mechanical dial-type instru- 
ments and controls. 

A.J.W. (Instruments), Litd., Gat- 
wick Airport, Horley, Surrey. T.: 
Horley 1510 (ext. 38 and 105) and 
1420. Aijrcraft instruments. 

A Dev mts, Ltd., Ancils 
Works, Surrey Avenue, Cambericy, 
Surrey. T.: Camberley 3443 Air- 
craft instruments and components, 
etc. 


Appleby and Ireland, Lid.. Kemp- 
shott House, or. Basingstoke , A 
Dummer 216. Vacuum and pressure 
instruments; diaphragms, capsules and 
bellows 

Avimo, Ltd., Taunton, Somerset. 
T. Taunton 3634-5. A.S.1. pressure 
heads, pipe coup'ings for coolant, oil 
and fuel pipe lines; film assessors and 
analysers; electronic apparatus. 


Barnet Instruments, Litd., Bath 
Place, Barnet, Herts. T.: Barnet 0066. 
Pessure, vacuum and compound 


gauees. and testing equipment. 
British Rototherm Co., Ltd., The, 
Merton Abbey, London, $.W.19. T.: 
Liberty 7661 Rototherm dial-tyne 
bi-metallic and distance-reading tem- 
perature gauges, temperature and 

Pressure recorders 
wee, Henry, and Son, Lifd., 
Station Works. Barking, Essex. T-.: 
Ripeleway 4054-6. Sestrel acro com- 

Passes and other instruments. 

. B. and F.. and Co., Ltd., 
Bolton, 17, Lanes. Ratchet and 
revo'ution counters; speed indicators, 
measuring units. etc 

rourbton 


Cooke, T and S'mms, Ltd., 
Haxby Rd.. York. T.: York 24112. 
Microscopes 

Countirg Instrements, Lid. 5 
Elstree Way, Boreham Wood. Herts. 
T. Elstree 1382 Mechanical and 


electro-magnetic counters, ctc. 


Linwood. Renfrewshire T. John- 
stone 109. Dent-Johnson compasses, 
ete. 


Meriden 441. Keelavite hydraulic 
Pumps, motors, cylinders and control 


gear. 

R.M.R. Brook St., 
Tring, Herts: T.: Tring 3338. P-pe- 
line unions and cups. 

Scottish . Ltd., Aecro- 
nautical and Scientific Div.sion, 62 
Shirland Rd.. Maida Va‘e, London, 
W.9. T.: Cunningham 808). E-ectric 
motors; a:f-pressure and vacuum 
Pumps, etc 

Seton Co. 
(1950), Ltd., Trading Es aie, Park 
Royal Rd., London, N.W.10._ T.: 


Elgar 5257-8. High-precision e ectro- 
mechanical devices and mechanisms. 
ltd., 740 High Rd, 


Tottenham, London, N.17. T.: Tot- 
tenham 5371. Brodie-Kent meters, 
Strainers, climinators, flow-control 
valves, refuellers, etc. 

Ltd., 150 Helen St.. 
Glasgow, S.W.1. Air-cond:tion:ng 
plant. 
T.K.S. (Aircraft De-icing), Ltd., 


Drayton House, Gordon St., London, 


W.C.1l. T.: Euston 4650. De-icing 
systems and fluids. 
Varley Pumps and Engineering, 


Ltd., Ferry Lane, Brentford. Middx. 
T.: Ealing 1186. Pumping equipment; 
nitrogen reducing valves. 


Co. (G.B.), 
Division), Britannia Works, St. 
Pancras Way, London, N.W.1._ T.: 
Euston 5393. Torsional  flexib'e 
remote controls and flexible shaft 
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Scottish » Acro- 
nautical and _ Scientific Division, 
62 Shirland Rd. Maida Vale, 


London, W.9. T.: Cunningham 8080. 
Gyro and meteorological instruments, 
solenoids, simulator equipment. 


S.anley, W. F., Co., Letd., 
Avery Hill Rd.. New Eltham, 
London, S.E.9. Eltham 3836. 
Instruments, 

Test Equipment, Ltd., Gatwick 
Rd., Crawley, Sussex. T.: Crawley 
2350. Gyrosccpic instruments and 


research equipment. 
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Langham Thompson, J., Ltd., 8&8 
High Rd., Bushey Heath, Herts. T.: 
Bushey Heath 2411. Pressure trans- 
ducers, accelerometers, etc. 


Williams and James (Engineers), 
Ltd., Chequers Bridge, Gloucester. 
T.: Gloucester 24021 Reducing 
va'ves and pressure regulators; W. 


and J, “ pneumerstat.”’ 
Wynstruments, Lid., Staverton 
Acrodrome, G oucester. T.: Church- 


down 3264. Contro! and instrumenta- 
tion engineers. 


and Electrical 


Equipment 


Aerocontacts, Lid., Gatwick Air- 
port, Hurley, Surrey T.: Horley 
$511. Electrical and radio equipment. 

Aeronautical Radio Services, Ltd., 
Doman R4d., Camberley; Surrey. T.: 
oe 2341. Aijrcraft radio and 
radar. 


Alr Transport (Charter) (C.1.), 
Ltd., 7 Willow Rd., Poyle Trading 
Estate, Colnbrook, Bucks. T.: Coln- 
brook 2654-6. Electronic workshop 
and field test equipment. 


Anticoustic Co., The, 204 High St., 


Guildford, Surrey. T.: Guildford 
66488 Electrical ani electronic 
equi mt; ear defenders and sound 


insulators; acoustic booths and sound- 
proof cabinets. 

Automatic Coil Winder and Elec- 
trical Equipment Co., Ltd., 92-96 
Vauxhall Bridge Rd., London, S.W.1. 
T.: Victoria 3404, E‘ectrical and 
electronic test equipment; coil-wind- 
ing machines. 


Bonell, D. H., and Son, Ltd., 


assemblies for engine speed indi Ss. 


Instrument Equipment 


Dowty Nucleonics, Ltd., Che!ten- 
ham, Glos. T.: Cheltenham 53606. 
Vibration instruments, revo ution 
indicators, strain and temperature 
measurement, high-speed counting 
equipment. 


Greenwood, P. W. (Willesden), 
Ltd., 62 Shirland Rd., London. W.9. 
T.: Cunningham 4422.  Bilind-flying 
and navigational instruments. 

K.D.G. Instruments, Ltd., Purley 
Way, Croydon, Surrey. T.: Thornton 
Heath 3868. Aircraft instrumen.s. 

K George, Ltd., Biscotr Rd., 
Luton, Beds. T.: Luton 2440. Flow 


meters, etc. 

Measuring Instruments (Pullin), 
Léd., E:ectrin Works, Winchester St., 
Acton, London, W.3. T.: Acorn 
4651. Elec:rical indicating  instru- 
ments, relays, te and con‘rol gar. 

» R. W., Lid., Cline Rd., 
Bounds Green, London, N11. T.: 
Enterprise 4422. Flight-record instru- 
ments. inticators and gauges. 

Co., Page Works, 
Forge Lance. Sunbury-on-Thames, 
Midix. T.: Sunbury-on-Thames 7642. 
E’ectrical ani mechanical instruments 
and equipment. 

Painton and Co., Ltd., Kings- 
thorpe, Northamoton. T.: Northamp- 
ton 34°51 E'ectrical components. 

Power Flexible T Co 
The, Derby Works. 


Vale Rd., Fi 

London N.4. a3 
Hil 6695 Flexible 
metallic bellows; temperature-control 
apnaratus, fue’ pumps. 

Reid and Siegrist, Ltd., Braunstone 
Worts. Praunttone, Lecester.  T.: 
Leicester 88'01-4. Aeronautical instru- 
mens; specialists in gyroscopic 
instruments and test cear. 

Rotameter Co., 
Ltd, 602 Pur'ey Way, Croydon, 
Surrey. T.: Croydon 3816-9. F'ow 
meters 

Royston Instruments, Ltd., Canada 
Ri. Oyster Lane. Byfleet, Surrey. 
T.: Byfleet 4358. Dita recording, 
haniiing ani processing equipment. 
Midas magnetic tape-recorders. 


West Hill, Hoddesdon, Herts. T.: 
Hoddesdon 2283. Electrical acces- 
sories. 


Communications Corpn., 
Exhibition Grounds, Wembicy, 
Middx. T.: Wembiey 1212. vue 
communications equipment; multi- 
c1anne] automatic recording system 
for atc, flight-deck communications 
system for aircraft carriers, electronic 
measuring apparatus. 


British Electrical 
Lid., Queensway, 
T.: Howard 2411. 
resistances, 
etc, 


Butlers, Ltd., Atlantic Works, 
Grange Rd., Small Hesth, Birming- 
ham, 10. T.: Victoria 3491-6. Lamps; 
marker lights. 


Cathodeon, Ltd., Church St., Cam- 
bridge, T.: Cambrid-e 56481 iire- 
protection and high-voltage high-speed 
evacua ed re ay switches. 

Crypton Equipment, Ltd., 
water, Somerset. Electrical 


Equipment, Ltd., Acorn 
Kings Grove, Maidenhead, 
T.: Maidenhead 22.5. Evec- 
trical switches. 


Davis and Timmins (Aircraft), Lid., 


Resistance Co., 
Enfied. Middx. 
Auto-transformers, 
rheostats, potentiometers, 


Bridg- 
equip- 


270 High Rd.. Iiford, Essex. T.: 
Iiford 3460. Electrical parts and 
cabin lamps. 

“Diamond H” Switches, Ltd., 


Gunnersbu-y Av., Lonion, W.4._ T.: 
Chiswick 6414. Miniature hermetic- 
aly sealed aircraft-tyne relays, rotary 
and tog:le switches and thermostats. 


Edison Swan Electric 


18S Charing Cross Rd., London. 
W.C.2. T.: Gerrard 8660. Fluores- 
cent and flood-lightinz equipment; 


cables. Ediswan Mazda va'ves and 
ca hode-ray tubes; electronic equip- 
ment. etc 


Electrical and Refrigeration Ser- 
vices, Ltd. (E.R.S (London), Ltd.), 


Bro-kwood Ri., Lonion, S.W.18. 
Rado «onnec‘ors, etc. 

Electronic C Weedon 
R4.. Industrial Estave Northae-ren. 
T.. Northamnon 2467. Faders, 


attenuators, switches, etc, 


Eversved and Viguoles. Ltd., Acton 
Lane Works, Chiswick, London. W 4. 
T.:_ Chiswick 3670. Electrical controls 
and test sets. 


Fairey Marine, Lid., Hamble, or. 
Southampton, Hants. T.: Hambie 
2135. Radomes. 

Greenwood, P. W. (Willesden), 
Ltd., 62 Shirland Rd., London, W.9. 

Cunningham 4422. Electrical 
components and accesso-ies. 

Harvey Electronics, Lid., 273 Fa:n- 
borough Rd., Farnborough, Hants 
ae Farnborough 1120. Servo- 
mechanisms, power-supply units, e:c. 

International Aeradio, Lid., 40 
Park St., London, W.1. T.: Hyde 
Park 5024. Telecommunications, radio 
and radar aids. 

. Air and Sea Instruments Co., 
Led., 328 Grand Buildings, Trafalgar 
Sq., London, W.C.2. T.: Whitehall 
4864. Lascom aircraft radio com- 
munication and navigation equipment; 
VHF radio telephones. 

Lyon, Arthur, and Co. (Engineers), 
Lid., 6 Carlos Place, Grosvenor Sq.. 
London, W.1. T.: Hyde Park 9141. 
Generator test benches and inverter 


testers. 

Devices, Lid., Exning 
Rd., Newmarket. T.: Newmarket 
3181. Relays, production of items 
manufactured by Power Controls, L-d 
M.B. Metals, Lid., Va'e Works. 
Vale Rd.. Portslade, Sussex - s 
Hove 48623. Plugs and sockets; 
Switches; lamps, suppressors; con- 
nectors. 

Nife Batteries, Redditch Worcs 
T. Redditch 157. Nife nickel 
cadmium alkaline accumulators for 
ground starter batteries, etc 

N.S.F., Ltd.. 9 Stratford Place. 
London, W.1. T.: Lang.am 9°61! 
N.S.F.-Oak and Cutler hammer 
switches, etc. 

Page Engineering Co., Page Works, 
Forge Lane, Green St., Sunbury-on- 
Thames, Middx. T.: Sunbury-on- 
Thames 2642 and 2304. Switches; 
moving-coil relays; temperature indi- 
cators, etc. 

Painton and Co., Ltd., Kingithorpe. 
Northampton. p Nosthampton 
34251. Attenuators and faders, stud 
switches, wire-wound potentiometers, 
midget RF chokes. etc 


Pye Telecommunications, Ltd., 
Newmarket Rd., Cambridge T 
Teversham 3131. Pye us Ranger 


and Reporter mobile rad'o- telephones; 
Pye Transhailer electronic megaphone: 
60-W. HF fixed-station and 1I-kW 
VHF transmitter. 

Racal, Ltd., Western Rd., 
nell, Berks. T.: Bracknell 
Electronic equipment. 


Brack- 
941. 


Rist’s Wires and Cables, Lid., 
Lower Milehouse Lane, Newcas'le, 
Staffs. T.: Newcastle 692!2-4. Cable 


and cable assemblies and looms, etc 

Santon, Litd., Somerton Works, 
Newport, Mon. T.; Newport 7121! 
Rotary switches, etc, 


Distributors, Ltd. Acro- 
nautical and Scientific Division. 
62 Shirland Rd. Maida Vale. 


London, W.9. T.: Cunningham 80/0 
General electrical equipment; plugs, 
switches, etc. 

Edison Swan, Ltd. 155 
Charing Cross Rd., London, W.C 2. 
T.: Gerrard 8660. Electrical cab!e;; 
lighting equipment. 


Equipment, Ltd. 48-50 
George St.. Portman Sq., London. 
W.1!. T.: Welbeck 2371. Magnetic 


monitoring equipment, timing in ector 
units. etc. 

Technograph Printed Circuits, Ltd., 
32 Shaftesbury Avenue. Leadon, W.1 
T.: Gerrard 4532. Printed circuits 


(Continued on page 148A) 
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Parafaunalia 2. 
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Key: |, Lazy Leg. 2, Cross Strap. 3, Skirt. 
4, Stowage Loop. 5, Lift Web. 6, Zig-Zag Stitch. 
7,D Ring. 8, Mean Drift. 


G. Q. PARACHUTE COMPANY LIMITED 
STADIUM WORKS + WOKING ~- SURREY - ENGLAND ~- Telephone: Woking 2277 
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and ASTRONAUTICS 


8 Survival Equipment 
and Flying Clothing 


Airborne Service Equipment, Ltd., 55265. Aijr/sea rescue equipment, 
Arterial Rd., Southend-on-Sea, Essex. parachutes, Lindholme gear, etc. 
T.. Eastwood 55265. Parachutes: Lewis, D., Ltd. (Dest. F. oh sa Gt. 
air/sea rescue packs. R.A.F. web Portland St.. London T.: 
equipment, kitbags, haversacks Museum 4314. Flying Siro 2h A 
Beaufort (Air-Sea) Equipment. eo and gioves. Oxygen equipment. 
Victoria Rubber Works, Newton Permutit Co., Lid., The, Permutit 
Heath, Manchester, 10 T.: FPails- House, Gunnersbury Av., London, 
worth 1166. Aijr/sea rescue equip- W.4. T.: Chiswick 6431. Drinking- 
ment, marine and flying equipment. water filters; de-salting kits. 
Black and Decker, Lid., Harmonds- Rumbold, L. A., and Co., Lid., 
worth, Middx. T.: West Drayton Kingsgate Piace, Kilburn, London, 
2681-9. Air-rescue saws. N.W.6. = Maida Vale 7366-7-8. 
British Parachute Co., Lid., Chape!- Lifebelts, stretchers and folding 
town St.. Manchester, 1. T.: Ardwick invalid-carrying chairs. 
2414. Parachutes; general aircraft Vosper, Lid., P.O. Box No. 18, 
safety equipment. Portsmouth, Hants. T. Cosham 
Fairey Marine. Lid., Hambic, or. 79481. Seaplane and crash rescue 
Southampton, Hants T.: Hambie tenders; firefloats. 
2135. Folding dinghics. w Ltd., Woodside, Poynton. 
Lea Bridge Industries, Lid. (Air- Cheshire. T.: Poynton 2261. Elec- 
craft Section), Priory Works, Arterial trically heated airborne equipment 
Rd.. Southend-on-Sea. T.: Eastwood and clothing. 
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Miscellaneous Equip- 
ment and Services 


A.B.C. Motors, Lid., Walton-on- Flight Equipment and Engineering, 
Thames, Surrey. T.: Wahon-on- Ltd., 163-169 Brompton Rd., London, 
Thames 774-5. Auxiliary power units; S.W.3. T.: Kensington 3698. Pas- 
pumping and generating sets; bilging senger seats. 
and refuelling units for seaplanes. Harper, C. E., Aircraft Co., Led 
Abbey Panel and Sheet Metal Co., Exeter Aijrport, Cilyst Honiton 
Ltd., Old Church Rd., Coventry. T.: Devon. T.; Exeter 67451. Aircraft 
Coventry 89461. Prototype and service and maintenance. 
experimental work. IMford, Ltd., Iiford. Essex. T.: 
Acrogailey (Proprietors: Acrocon- Iitord 3000. Photographic sensitized 
= (Aircraft on Ltd.), materials, equipment and chemicals. 
twick Airport, Surrey. . Horley ernational eradio 
$511 and Livingstone 8811, ext. 6601. a... St phy wil ee = 
Aircraft catering equipment; British Park 5024 Maps and lem wamemes 
Commonwealth agents for Stiebe! ings. Acrad fight guides: route 
oe galley equipment. manuals, air-mileage handbooks and 
ectric galley equipment ; 
™ Sell saltey strecures “Es@hi tis Romb lowe, Kew 
™ a ouse, Kings- 
Aerolex, Lid., Bridge Rd.. Camber- = way London, W.C.2. T.: Holborn 
ley, Surrey. T.: Camberley 1500. 7841. Photographic equipment 
Quick- release lashing equipment; ; 2 orem 
stretcher equipment; safety belts, London Nameplate Manufacturing 
anchorages. Co., Ltd., Tae, Zylo Works, Brighton, 
Sussex. T.: Brighton 27025. Name- 


Service Equipment, Lid., sad 
Arterial Rd., Southend-on-Sea, Essex. ?/@t¢ manufacturers. Navigational 


T.: Eastwood $5265. R.A.F. banner ‘Struments. 

and drogue targets (radar and non- Mallock-Armstrong Co., The, Sussex 
radar); aircraft furnishings; kapok House, 204 High St. Guildford, 
cushions. Surrey. T.: Guildford 66488. Ear 


Aircraft Furnishing, Lid.. 41 Lons- %*fenders. 
dale Rd. London, W.11. T.: Mason, E. N., and Sons, Led., Arc- 
Bayswater ‘6262-5. Aircraft passenger eht Works, Colchester, Essex. T.: 
seats. Colchester 5191. Photographic 


photo-copying and drawing-office 


76 * i 
Grosvenor St equipment and: materials. 


Alrpak, Lid., 
London, W.1. T.: Mayfair 3467; and 


Overton, Hants. T.: Overton 259. Mavitta Drafting Machines, Ltd., 
Uphetstery and insulation materials; Highlands Rd., Shirley, or. Birming- 
Tropal and Tropaline. ham. T.: Solihull 2231. Drawing- 


Airwork, Lid., 35 Piccadilly, fice equipment. 
London, W.1. T.: Regent 8494, M.B. Packaging, Ltd., North Rd., 
Aircraft servicing, maintenance, etc. Lancing, Sussex. T.: Lancing 3421. 


Government and export packers. 
Designers and packers of aircraft 
equipment. 


Aviation Traders, Lid., 21 Wigmore 
St., London, W.1. T.: Museum 7791; 
Southend Airport, Essex. T.: Roch- 
tord 56491; and Stansted Airport, Middleton Sheet Metal 

Essex. T.: Takeley 391 Experi- Spring Vale Works, Middleton, Man- 
mental design and Production; chester. .t Middleton 2427-8. 
airframe and engine repair. Navigators’ tables and seats. 

Bury Felt Manufacturing Co., Led., ‘ Parmall (Yate), Ltd., The Acro- 
Hudcar Mills, Bury, Lancs. Uphol- drome, Yate, nr. Bristol. 


stery. carpeting, felts, strips, gaskets, Chipping Sodbury 3231. Components 
washers and plastic foam armaments, etc. 


N Camerer Cass aad Co., 54-56 Power Jets (Research and Develop- 
New Oxford St.. London, W.1. T.: ment), Lid.. 25 G L 
Museum 8968-9 and 4861. Aircraft , De oh reen St., London, 
clocks W.1. T.: Mayfair 7801. Management 
‘ . of gas-turbine patents; technical con- 
Cox, Sete Fe and nee Nghe St., sultants. 
Gillingham, Kent. Aircraft cloths. 

Rumbold, L. A., and Co., Ltd., 
Cullum Detuners, Lid., 58 Highgate Kingsgate Pi., Kilburn, London, 
West Hill, London, N.6. T.: Fitzroy NW.5. T.: Maida Vale 7366-7-8 


1221. Detuners for jet test-bed Chairs, multiple seating, bunks, beds, 
silencing, mufflers, intake splitter cracking seats, tables, etc.. for air- 


systems. craft; soundproofing, luggage and 


Co., Ltd., 


Elsan Manefacturing Co., 51 Clap- freight attachments. 
ham Rd., London, $.W.9. Toilet Samlest Ensi ‘ Lea. 
os Samiesbury Aijrficld, or. Blackburn, 


Fairey Marine, Lid., Hambic, or. Lancs. T.: Blackburn 44668. Draw- 
Southampton. Hants. T.: Hamble ing-office services; airframe and 
2135. Target conversions. engine overhaul. servicing and main- 
Fisons Pest Control, Ltd., Bourn, temance; aircraft seats; packaging, 
Cambs. Pest control. preservation and dispatch. 
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Test Equipment, Ltd.. Gatwick 
Rd., Crawley, Sussex. T.: Crawley 
2350. Wind-tunne!l balances, mano- 
meters, high- and low-speed models. 

Led., Helen St, 
Glasgow, S.W.1. T.: Govan 2444. 
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Piastic and metal punkah louvres, 

Transport Seating, Lid., Western 
Works, Bromicy Street, Birmingham, 
9. T.: Victoria 1477 and 1326. Aijr- 
craft seats. 


| 0——Airport Construction 
and Equipment 


Aerocontacts (Ground Equipment), 
Ltd., Gatwick Aijrport, Horley, 
Surrey T.: Horley $511. Airport 
ground-handling equipment; air-con- 
ditioning equipment; wheel chocks, 
stands and jacks. 

Airborne Service Equipment, Ltd., 
Arterial <d.. Southend-on-Sea, Essex. 
T Eastwood 55265. Aircraft 
weatherproof covers; portable hangars. 

Airfoam Fire Protection, Ltd., 166 
Victona St., London, S.W.1. T.;: 
Victoria 3121. Crash tenders, foam 
Pumps, etc. 

Angus. George, and Co., Ltd., 
Angus House, Newcastle upon Tyne. 
T.: Newcastle upon Tyne 22656-9. 
Fire-fighting equipment and protective 
clothing. 

Austiniite, Ltd., Crawley, Sussex. 
Automatic stand-by generating sets; 
radar installations. 

Aviation Traders, Ltd., 21 Wigmore 
St.. London, W.1. T.: Museum 7791; 
Southend Airport, Essex. T.: Roch- 
ford 56491; and Stansted Airport, 
Essex. T.: Takeley 391. Hanvarage; 
airport freight-handling equipment. 

Bellman Hangars, Ltd., Terminal 
Heuse, Grosvenor Gardens, London, 
S.W.1. T.: Sloane 5259. Hangars, 
laree-span buildings and unit con- 
struction. 

Bo'ton Gate Co., Ltd., Waterloo 
St.. Bolton, Lancs. T:. Bolton 4240. 
Bolton top-hung power-operated 
doors; shutter doors and collapsible 


gates. 

Ceag, Ltd., Queens Rd. Barnsley, 
Yorks. -T.: Barns'ey 2208. Aero- 
drome floodlight lamps. 

Central Rediffusion Services, Ltd., 
Lower Revem St., London, S.W.1. 
T.: Whitehall 0221 and 8202. Public- 
address systems and Rediffusion 
wired broadcasting service for air- 
ports 

Chance Brothers, Ltd., Lighthouse 
Works, Smethwick. 40, Birmincham. 
T.: West Bromwich 1824. Beacons; 
emergency generating plant, etc. 

Conveyancer Fork Trucks, Lid., 
Liverpool Rd., Warrington, Lancs. 
T.: Warrineton 35241. Fork-lift 
trucks and load-handling equipment. 

Coseley Engineering Co., Ltd., 
Dock Meadow Drive, Lanesfield, 
Wolverhampton. T.: Bi'ston 41927-9. 
Prefabricated hangars, etc. 

Costain, Richard, Ltd., 111 West- 
minster Bridte Road, London, S.E.1. 
T.: Waterloo 4977. Building and 
civil-engineerin? contractors. 

Coventry Climax Engines, Lid., 
Widdrington Rd.. Coventry. Tes 
Coventry 62607. Fork-lift trucks and 
trailer fire pumps. 

Douglas Equipment, Ltd., Kings- 
ditch Lane. Tewkesbury Road, 
Cheltenham, Glos. T.: Cheltenham 
56361-2-3. Tugmaster aircraft-towing 
tractors, 

Dutton, H. W.. and Co., Ltd., 
25 Victoria St.. London, S.W.1. T.: 
Abbey 1822. Heating and ventilation. 

Esavian, Ltd., Esavian Works, 
Stevenage, Herts. T.: Stevenage 500. 
Sliding and folding aluminium doors. 

Fire Armour, Ltd., 9 George St., 
London, W 1 T.: Welbeck 3313. 
Crash tenders, fire-fighting and 
rescue vehicles; pumps and ancillary 
gear. Fognoz!l equipment. 

Hawksley, S. M. D., Ltd., Buck- 
ingham Ave., Slough, Bucks. T.: 
Slough 23212. Aluminium hangars 
nose docks, etc. 

Head Wrichtson Aluminium, Ltd., 
Teesdale Iron Works, Thornaby-on- 
Tees. Yorks. Light-alloy hangars and 
aircraft-handling equipment. 

Heston Aircraft and Associated 
Engineers, Ltd., Heston Airport, 
Hounslow, Middx. T.: Hayes 3844. 
Passenger steps. 

LT.D.. Lid, 95-99 Ladbroke 
Grove. Lonton. W.11. T.: Park 
8070. Stacatruc and Aerolift fork- 
lift trucks anf E'ectricar platform 
trucks; Portapal pallet transporters. 

Laing, John, and Sons, Ltd., Bunns 
Lane, London. N.W.7, T.: Mill Hill 
3636. Runways. 


Lansing Bagnall, Ltd., Kingsciere 
Rd., Basingstoke, Hants. T.: Basing- 
stoke 1010. Aircraft handling equip- 
ment. 

Londex, Lid., Anericy Works, 207 
Anerley Rd.. London, S.E.20. : 
Sydenham 6258. Acrodrome sighal- 
ling equ pment, lighting, beacons, 
etc. 

Macks Structures (London), Ltd., 
Bank Buildings, Waltham Green, 
London, SW.6. T.: Fulham 7233. 
Bellman and blister hangars, Nissen 
huts and sectional timber buildings. 

Airfield Equipment, Lid., 
The Quay, Gloucester. T.: Gilouces- 
ter 2441-2. Diesel and peurol- 
enzined tractors for towing aircraft 
and handling baggage; clevating plat- 
form trucks for loading aircraft; 
trailers. 

New Welbeck, Ltd., 120 New 
Bedford Rd.. Luton, Beds. T.: Luton 
3985. Vacuum cleaners, blowers and 


sprayers. 
Pethow, Ltd., Sandwich, Kent. T 
Sandwich 3311. Aijrcraft ground- 


servicing power plant; automatic 
Stand-by gencrating plant; aircraft 
Starting and towing units. 

Red Devon, Ltd., Seymour Wharf, 
Totnes, S. Devon. T.: Totnes 3282 
Aircraft starting units, static and 
mobile greasing sets. 


Orwell Works, Ipswich. T.: Ipswich 
2201. Acrodrome preparation and 
maintenance machinery. 

R s. Ltd., Kent House, 87 
Regent Street, London, W.!._ T.: 
Regent 3524. Developers of heli- 
copier services and city-centre landing 
sites in U.K Advisers on heliport 
design and operation. 

E ring, Ltd., 
Samiesbury Airfield, or. Blackburn, 
Lancs. T.: Blackburn 44668. Hangar- 
age; assembly and maintenance 
platforms and stagings, etc. 

Short and Mason, Ltd., Ancroid 
Works, 280 Wood St.. Walthamstow, 
Lonion, E.17. T.: Coppermil! 2203-4 
Wind-speed and direction indicators; 
Special aneroid barometers for contro! 
towers. 

Siemens Edison Swan, Lid., 155 
Charing Cross Rd., London, W.C.2. 
T.: Gerrard 8660. Airfield lighting 
equipment. 

Smiths of Stockport, Ltd., 205-207 
Wellington Rd, Sovth, Stockport. T.: 
Stockport 4642. Airborne and ground 


equipment. 
Motor Bodies, Litd., 
ey Rd.. The Hyde, London, 

N.W.9. T.: Colindale 7171. Aircraft 
Stairways. 

Steel Barrel Co., Ltd., The, Phoenix 
Works. Uxbridge, Middx. ue 
Uxbridee 8535-8. Aircraft fuellers 
and servicers. 

Stone-Chance, Ltd., Crawiey, 
Sussex. T.: Crawley 25251. Aecro- 
drome lighting equipment. 

Tannoy, Lid., 348 Norwood Rd. 
West Norwood, London, S.E.27.  T.: 
Gipsy Hill 1131. Tannoy equipment 
and systems. 

Transport Equipment (Thornycroft), 
Ltd... Thornycroft House, Smith 
Square. London, S.W.1. T.: Abbey 
8000. High-performance chassis for 
crash tenders, 

Vosper, Lid., P.O. Box 18, Ports- 
mouth, Hants. T.: Cosham 79481. 
Refuelling launches. 

Westland Engineers, Lid., Yeovil, 
Somerset. Specialized doors and 
actuating gear. 

Williams and James (Engineers), 
Led.. Chequers Bridge, Gloucester. 
T.: Gloucester 24021. Air and oil- 
free compressors; two-stage compres- 
sors and three-stage scts for aircraft 
ground servicing. 

Wimpey. George and Co., Léd., 
Hammersmith Grove, London. W.6 
T.: Riverside 2000. Airfield construc- 
tion. 

Y.S.C.. Led.. The, 45-47 Copeland 
Rd.. London, S.E.15. T.: New Cross 
6113. Very cartridges, Holt flares. 


(Continued on page 149) 
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sae BP DAS ae 
PALA pate 


i, ee ee 


S.B.A.C. 
Flying Display 
and Exhibition 
Stand No. 160 


BB eo 


REY te te ety 
LN alee CF § 


CELLON 
| provide the finish for 
} Bristol Plastic Drop Tanks 


These tanks, made from asbestos reinforced phenolic plastic, are finished in accordance 
with the camouflage scheme of the aircraft to which they are fitted. | Aerodynamic =f 
) performance is important and the smoothness and durability of the finish a vital factor. ae 

For this reason Bristol Aircraft Limited rely on Cellon Aircraft Finishes. ae 


With the march of progress new finishing problems in the aircraft industry are constantly 
arising but assiduous research enables Cellon to meet the challenge. Specialised 
resistant finishing schemes are now available for supersonic aircraft, guided missiles and 
even “ flying saucers.” 


CELLON AIRCRAFT FINISHES 
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Secondary Surveillance Radar 
Interrogator-Responsor. The ground 
equipment of the secondary radar 
system for Air Traffic Control, 


The CR.787 
S-Band Air- 
field Control 
Radar. A 
medium range 


with M.T.1. 
and circular 
polarisation. 


The ATC Airborne Secondary Radar 
Transponder SSR.1251. Designed to meet 
1.C.A.O. and ARINC requirements 
including those for sidelobe suppression. 


The Windfinding Radar Type 353. A high- 
performance search and trecking radar for 
the determination of wind velocities. 


The C.R.D. 23 ATC Radar Display System. 
An advanced equipment with full interscan 
facilities for the P.P.1. presentation 

of air traffic control information. 


Quartz Delay Lines providing delays of 
3 to 2500 us. At 20 Mc/s centre frequency, 
the bandwidth is 44 Mc/s. 


Cossor Strip Transmission Lines. A 
revolutionary advance in microwave 
engineering. 


We shall be pleased 


to discuss these and 


other products with you 
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won 
Aircraft Seating 


FOR 
BOAC 
FIRST CLASS - 
AND DE-LUXE eS 
: TRAVEL Y 


DE-LUXE “EXECUTIVE” SEAT. 


For special luxury accommodation. This sh 
unit is basically similar to the normal twin ie 


unit but incorporates a wide contemporary HE MICROCELL “EXECUTIVE” AIRCRAFT SEAT 
styled cabinet and tray unit, between the 
two seat places. ; ; ‘ Se : ; : 
is unique in combining the simplest possible structure with the 


fulfilment of all known operational requirements. 


This has been accomplished by adopting “Single Beam Unit 


Construction”, an original concept in the use of standardised 


and therefore readily interchangeable components. 


wad: 
= ie ict 


EXECUTIVE TRIPLE UNIT 
AIRCRAFT SEAT 


Available also as Twin Unit for forward 
or aft facing A Division of Microcell Limited 


9, Kingsway, London, W.C.2 
Telephone: Covent Garden 1262 
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Agents in France .. 


and ASTRONAUTICS 


A new way with Pipes, 


The illustration is shown by courtesy ef Rolls-Royce Limited 


elbows, ducts 
and valves 


Wilmot Breeden, interested in the manipulation of metal in the cold state, have developed, 
in co-operation with famous jet engine firms, manufacturing methods for systems 
handling fluids at high and low temperatures. 


Pipes, elbows, ducts, valves and bearing housings are formed in nickel-chrome alloys 

in a succession of press operations from a flat blank. Other processes are rolling, spinning, 
welding, precision machining and high temperature brazing in atmosphere-controlled 
furnaces. The method allows for a high degree of accuracy and thus minimises leakage 
problems. Complex and varied formation can be quickly produced. Pipe bend 

radii can be kept small in relation to diameters without appreciable variation 

in wall thickness or change of section. Strict quality control is maintained by our 


radiological and metallurgical laboratories. 


The illustration shows a typical component which forms part of the external anti-icing 
ducting of the Rolls-Royce Conway engine. This system has metal spherical sealing faces 


and transmits air at elevated temperatures and pressures with a minimum of leakage. 


Elbows and fittings are now being produced by this method in inconel, monel, nickel and 


Stainless steels for the air-conditioning and petro-chemical industries. 


If you have an application for this new method we should be pleased to investigate 


and advise. 


Wilmot Breeden are skilled in metal manipulation 


Wilmot Breeden Lid., Goodman Street, Birmingham, 1 ST ‘ ND N 40) 
ee oe Giltra, Rueil-Malmaison (S & O), France 0. 


Agents in Switzerland .. a Nickel-Contor, Zurich, Switzerland fk A R N BC ) ROL G H 
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The Spurling 


stairway 


to the 


Airways 


SPURLING MOTOR BODIES LTD. 


COLindale 717! 


Colour 38 


SEPTEMBER 4, 1959 


The Spurling passenger steps are completely universal as the height can 
be easily and quickly adjusted to suit Aircraft such as the Boeing 707> 
Britannia, Constellation, Comet 4, Convair, DC 4, DC 6, DC 8, Friend- 
ship, Stratocruiser, Viscount, Vanguard, Tu 104, etc. 


@ Adjustablefor use with 
all types of modern 
airliners. 


@ Height can be selected 
visually or can be pre- 
set. 


@ Mechanica! operation 
throughout —no_ hy- 
draulics to be affected 
by temperature 
changes. 

@ Can be knocked down 


for easy transporta- 
tion. 


@Full lighting equip- 
ment incorporated for 
all-night services. 


@ Complete stability in 
windspeeds up to 
75 m.p.h. 


ABRIDGED SPECIFICATION 

HEIGHT RANGE : 

6’ 3” to 12'74” (upper assembly adjust- 
able in multiples of 74”) 

STEP TREADS: 114" 

STEP RISERS: 74” 

STEP WIDTH : 2’ 10" (lower assembly) 
2' 5” (upper assembly) 

WORKING LOAD: 
20 average people 

GROUND CLEARANCE : 
(Chassis) : 7” 

TURNING CIRCLE: 21'6" 


OVERALL WEIGHT: 
2450 Ibs. approx. 


For full details of this and special 
stairways for Viking, Dakota and 
Ambassador, contact : 


Edgware Road - The Hyde - London . N.W.9 - England 
Cables: “SPURMOBO” HYDE, LONDON 
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] | ————Fuels and Oils 


4 
(Continued from page 148A) Belgravia 5011. Lubricants and Ragosine Oli Co., Léd., Minerva T.: Whitehall 1010. Mbobiloil Acro f 
cutting oils. —. ee & Leeds. pe acro-engine oils, fluids and speciali- : 
rc > othwell 2164 ubricants an tics; Mobilgreases. 
hperwe Golleldy, Lad. P.0, Box Laporte Chemical, Lad, Luton, Streme vsconty compounds : 
T.: Plymouth 66351. Dispersions of Beds. T.: Luton 4390. 4H.T.P. Regent Oil Co., Ltd., 117 Park St., Vaughan, Edgar, and Co., Ltd., 
“dag” colloidal graphite and col- ‘ocket fuel oxidant London, W.1. TI Mayfair 8474 Legge St., Birmingham, 4. Oils and 
loidal mo!ybdenum disulphide Regent and Caltex products compounds for meta! working, heat- 
' . Mobil Oil Co., Ltd., Caxton House, Sternol, Lid.. Royal London House, treatment oils and salts. 
British Oxygen Co., Ltd., The, Westminster, London, S.W.1.  T.: Finsbury Sq.. London, E.C.2 os 
Bridgewater House, Cleveland Row, Whitehall 1010. Mobilgas and Mobil Monarch 3871. Soluble,  straight- Wakefield, C. C., and Co., Ltd., ae 
London, S.W.1. T.: Whitehall 9777. Diesel; Avrex aircraft engine oils, cutting, quenching and rust-preventive Castrol House, Marylebone Road, bss 
Liquid-oxygen rocket-fue! oxidant. Mobil Aero fluids, Mobil greases and oils London, N.W.1. T.: Hunter 4455. : 
Gulf Oil (Great Britain), 6-7 Gros- Mobi! industrial and automotive lubri- Vacuum Oj) Co., Ltd., Caxton Aero lubricants; Castrol and Castrol- 
venor Pl., London, S.W.1. ie. cants. House, Westminster, London, §.W.1. acro oils and greases. 


| 2————Paints, Cleaners and Finishing Processes 


Acorn Anodising Co., Ltd., metal spraying and equipment, etc. Paint Removers, Ltd., York House, Union Oxide and Chemical Co., v7 
Durham Rd., Boreham Wood, Herts. Schori process. Queens Sq., London, W.C.1. T.3 Ltd., Durster House, 37 Mincing 3 
T.: Elstree 3116. Anodizers. Fletcher Miller, Ltd., Alma Mills, Chancery 6877. Paint removers Lane, E.C.3. T.: Mansion House 

Alumilite and Alzak, Ltd., Station Hyde, Cheshire. Flick casing oil; Parkes, L. B., and Co., Led. 16 8021. Chromic acid. 

Rd., Merton Abbey, London, $.W.19. Rodol rust __preventives; = Solvex Station St., Walsall. T.: Walsall Walterisation Co., Ltd., Waddon 
T.: Liberty 7641. Anodizing, electro-  d¢areasing compound; liquid Solvex 4546 Anodizing, cadmium plating. Marsh Way, Purley Way, Croydon, ; 
brightening, chemica! brightening, etc. “Geen Maes - Lid Parkerizing and genera! meta! Surrey. T.: Croydon 2791. Metal- ot 

Bennett (Hyde), Ltd., Boston Mills, — Nejcon sc % Ap 2 finishing. finishing processes; phosphate paint- 

Hyde, Cheshire T Hyde 1377-9. 23978 Plastic and aluminium polish: Rozalex, Litd., 10 Norfolk St., bonding and rust-proofing treatments. 
Gunk D.P. solution and H.S. hydro- —j, i ; , Manchester, 2. T.: Blackfriars 1122. Rust removers and solvents. Alkaline- 
~ lapping media. hromatic oxidation process 

seal decarbonizing compound; de- Northey Rotary Compressors, Ltd., Rozalex anti-dermatitis barrier creams care ec D . 
grcasants. 200-202 Alder Rd., Parkstone, Poole, 24 dispensers Young, A. S.. and Co., Léd., 

Berk, F. W., and Co., Ltd., Brent Dorset T.: Parkstone 4900. Oil- Sternol, Ltd., Royal London House, Tower Works, Woodside Lane, N. 

Crescent, North Circular Rd., free compressors for electro-plating, Finsbury Square, London, E.C.2. T.: Finchiey, London, N.12. T.: Hillside al 
London, N.W.10 T.: Elgar 3533. metal finishing, polishing and spray- Monarch 3871 Barrier creams and 6606-7 Hard-surfacing process for ; 
Abrasives; building-up equipment; painting plants. hand cleansers. landing skids, arrester gear, etc. 


British Aircraft Industry Exports ee 
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UP AND UP.—Since 1945, the Aircraft Industry has and night. This was an increase of 14% over the previous 
exported almost £900 million-worth of its products, of which six-monthly record set during July/December, 1958, and 
aero-engine manufacturers have accounted for £250 million- represented an annual figure of £175 million compared with 
worth, or 28.6%. Of the total, more than half (524%) has last year’s record £154 million. 
been earned during the past 34 years. British aero-engines today power more than 50 types of 

The June figure, £15,102,965, brought the total for the first foreign aircraft and in addition to those exported several types 
six months of 1959 to a record £87,804,776 which represented of engines, built under licence abroad, have earned many 
nearly £34 million a week, or £5 11s. every second of the day millions of pounds in royalty payments. 
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<> CHM bead the in 


RUNWAY SWEEPER/COLLECTOR 


A large number of Runway Sweeper/Collectors 
are currently being used by Civil and Military 
Authorities on aerodromes at home and overseas. 
The cleanliness of runways has become of para- 
mount importance with the introduction of jet air- 
craft with their high cost of turbine repair. The 
Zwicky vehicle has been designed specifically for 
this purpose. 

It is capable of sweeping over 650,000 sq. ft. 
per hour and can be completely controlled from 
the driver’s cab by one operator. 


*TAGUS’ AVIATION 
HYDRANT DISPENSER 


Mounted on Bedford CAZ 10/15 cwt. chassis 
equipped with 2 delivery circuits to pressure refuel 
underwing at either high or medium flow rates. 
Capacity 650 g.p.m. with pressure loss of 50 p.s.i. 
across circuit excluding couplings. This unit has 
been designed to meet the requirements of the 
large Jet Engine Air-liners now coming into service 
throughout the world, i.e.: BOEING 707, D.C.8, 
COMET, etc. 


DUAL PURPOSE REFUELLER 


This 2,509 gall. Unit is the standard R.A.F. Refueller 
and is mounted on a Leyland “Hippo” Chassis. 
Capable of open line fuelling through booms at 200 
g.p.m. Pressure refuelling at 500 g.p.m. through electric 
rewind hose reels, defuelling at 150 g.p.m. and self- 
loading at 400 g.p.m. This vehicle is also capable of re- 
fuelling at 500 g.p.m. from an outside source. 


ZWICKY LIMITED are currently manufacturing refuelling units up 
to 10,000 gall. capacity. Also hydrant dispensers capable of re- 
fuelling up to 750 g.p.m. All these refuelling units incorporate 
Zwicky pressure controllers which are currently being manufactured 
as by-pass and restrictor types up to 6" bore size, and other pro- 
prietary equipment. 
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ferodome $ | : 


‘SEVERN’ 10,000 GALLON 
SUPER REFUELLER 


This is an articulated vehicle, is capable of 
refuelling at 750 g.p.m. and is equipped 
with two hydraulic rewind hose reels. A 
unique feature of this vehicle is the very 
high weight of product to unladen weight 
ratio. The actual figure 2.221/1, com- 
paring favourably with other refuellers 
generally 1/1 or less. 


Ys eed 


as 


HERTFORD REFUELLER 

Where a higher capacity refueller is called for, the 
HERTFORD takes pride of place. Brief specification 
details are: 3,630 gall. capacity—two hose reels 
suitable for either 159 g.p.m. through each ICO ft. 
of 2” bore hose or 250 g.p.m. through each 60 ft. 
of 24” bore hose or 100 ft. of 24” collapsible hose. 
Alternative open line refuelling rate of 120 g.p.m. 
through each line. Defuel rate 50 g.p.m. Hoses 
power rewound by hydraulic motors. Provision 
for bottom loading. Foden Chassis. 


CLYDE REFUELLER 


an No other Refueller of comparable capacity (1,650 

at gall.) offers such advantages in efficiency and 
dependability as the cLype. Specification, in brief: 
Two hose-reels suitable for either 150 g.p.m. 
through each 100 ft. of 2” bore hose, or 2C0 g.p.m. 
through each 75 ft. of 24” bore hose. Defuel rate 
50 g.p.m. Hoses power rewound by hydraulic 
motors. Provision for bottom loading. Albion 
Clydesdale Chassis. 


win 


Visit Stand H (Outside Equipment Display) 


and see the following: 10,000 Super Refueller 
‘ Tagus’ Hydrant Dispenser Super Jet Hydrant Dispenser 
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AIRCRAFT FUEL SYSTEM EQUIPMENT 


Flylex Flexible Hose Assemblies |S™AN® 26° 


Flylex hose, which has a weight-saving factor of up to 50%. Fiylex end fittings EXHIBITION 
incorporate redesigned ferrules which further improve anchorage and weight- FARNBOROUGH 
saving factors. Flylex hose is also being used as fuel-tight electrical conduits. SEPT. 7-13 


Fi dylite “‘Flyclamp’’ Couplings 


Designed for eas ot nage agg 258 all-metal coupling eliminating jointing 

material, therefore is unaffected by climatic conditions. Quick 
assem bly—designed for easy installations in inaccessible positions. Used in conjunction with “ Flylite” 
Series hose, ensures the perfect installation. Approved for the range of bore sizes |" to 3’ inclusive for 
use with both “Fiylite” No. | and No. 4 Hose for standard aircraft fuels, namely AVTAR, AVTAG, 
AVGAS and AVCAT, as well as Methanol water. 
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Serving the Aircraft industry 


. Western’s service to the Industry ranges from the supply of aircraft accessory 


equipment to the manufacture of aircraft fuselages and airframe structures. 


Whatever the problem, Electrical or Electronic, Pneumatic or Hydraulic, 


+a Thermal or Mechanical, Western’s have the experience and facilities to solve it. 


In the field of sub-contract manufacture Western’s are privileged 


to serve the most important aircraft companies. Meet the Western engineers at 


STAND No. 266 AT THE S.B.A.C. EXHIBITION WESTE R N 


MANUFACTURING (READING) LTD. 


AIRCRAFT DIVISION, THE AERODROME, READING, BERKSHIRE. TEL.: SONNING 2351 
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HENDREY 


Aircraft 
Relays 


Hendrey Relays have found general acceptance 
throughout the Aircraft Industry as being of 
first class design and workmanship. All types can 
be E.LD. or A.R.B. released as required. 


NEW RELAY 
TYPE 208 


Modern replacement for ‘S* 
and ‘10B" Series. improved 
performance with —re 
contacts. Ratings up to 1 
amps, 4 pole changeover; or 
up to 25 amps, 2 pole change- 
over, Interchangeable with 
Type 108. 


DOUBLE AXis 
INCIDENCE HEAD 


This instrument has a voltage 
output from each axis with 
resolution better than 0.5%. 
it is designed for use at flying 
speeds up to Mach 3 and has 
a maximum angular move- 
ment of + 30° on each axis. 


ANGULAR ACCELEROMETER 
TYPE GW.12 
Ranges available from 
+10 to +1030 
Radecs. Capacity 
output— Pattern B.1. 
Inductance output — 
Pactern B.2. 


ments, will 
Shown at the 


8.B.A.C. EXHIBITION 


CHendrey Relays 


HENDREY RELAYS LTD. TRADE ENQUIRIES ONLY 
Bath Road, Slough, Bucks. Telephone : Burnham 609/611 CARR FASTENER co. LTD. 
Se vtee use LASDOATORY AvoanaTos STAPLEFORD, NOTTINGHAM, Sandiscre 3085 
dvuwuen. id 197 Ut. Portiand Street, W.1 LANgham 3253-4-5 
On Admiralty, Principal Ministries and Post Office Lists, E.1.D. Manchester: 50 Newton street, Manchester, 1 Centra! 4057 
and A.R.B. Design and Inspection approved. Birmingham: Silhiil House, 2235 Coventry Rod, Birmingham, 26 Sheldon 5208/9 


Glasgow: 13 Queens Street, Glasgow, C.1 CITy 3202 
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WAY AHEAD! 


We kave pleasure in announcing a completely new range of mobile V.H.F. equip- 


ment incorporating transistorised circuitry. Included in the range is a new fixed 
station equipment of advanced design. 


Type 80. With 5 watt mobile for 
dashboard mounting. 


NEW 


Type 70. 15 watt mobile for 
boot mounting. 


| | wew 


Type 400/100. 15 watt fixed station. 


NEW 


Type 99. 5 watt motorcycle, transmitter/ 
receiver for tank mounting. 


NEW 


NEW 


Type 90 for rear mounting. 


These new sets meet the latest channel spacing requirements. 


Representative selection of this range of 
equipment may be seen on 
STAND No. 28! 


ODDDODOQOOODOVA 


BRITISH COMMUNICATIONS CORPORATION LTD. 


Second Way, Exhibition Grounds, Wembley, England eters D 
ie Telephone: Wembley 1212 Telegrams: BEECEECEE Wembiey *9 
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* 


New age... 
New methods... 
New materials... 


DE MARI 


The Aircraft Industry looks to plastics for many of its 
vital engineering materials—materials which are used, not 
only in the aircraft themselves for many thousands of parts 
including primary surfaces, but also in the fabrication of 
components for production tooling and assembly. 


BAKELITE Plastics play an important role, and some 
of their many end uses can be seen on stand 135 at 
the S.B.A.C. Exhibition at Farnborough. 


* Bakelite Limited manufacture a wide range of vastly 
different plastics materials which have an ever extending field 
of application. Some typical items of interest to many industries 
are shown in “BAKELITE Plastics Review”, the current issue of 
which is now available. Write for a copy. 


BAKELITE LIMITED 


12-18 GROSVENOR GARDENS - LONDON SWI - SLOane 0898 


Trade Marks: BAKELITE - WARERITE - VYBAK - SHALON 


TGA Gane 
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a new addition by 


Ve 


PAGE ENGINEERING COMPANY (suneury-on-tHames) cimitep 


PAGE WORKS - FORGE LANE - GREEN STREET - SUNBURY-ON-THAMES - MIDDLESEX 
MANUFACTURERS AND DESIGNERS OF MINIATURE ELECTRICAL EQUIPMENT 
A.1.D. : A.R.B. 


The fuse holders depicted above (full size) are available with a range of plain or illuminating heads, suitable for use on all o 
A.C. and D.C. systems. This holder is a new addition to a rapidly increasing range of miniature electrical equipment. Mees 


OTHER MINIATURE PRODUCTS INCLUDE :—Multi purpose switches with plain, illuminating or dimming heads: Rotary 
selector switches : Handwheel switches: Multi contact test switches : Sub miniature indicator lampholders: Transistorised 
alternating flasher units: Sealed relays: Moving coil relays: Centralised warning systems: Call systems: Moving coil 
instruments : Terminal blocks and sub miniature twin-filament lampholders and switches. 


All of superior quality materials and craftsmanship demanded by industry today. 


TELEPHONE: SUNBURY-ON-THAMES 4242/3/4 
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EKCO LIGHTWEIGHT 


SEARCH RADAR 


Ekeo, first in the world with com- 
mercial Airborne Search Radar, now 
announce yet another major Ekco ad- 
vance in this field—EKCO Lightweight 
Search Radar. 

This new equipment reduces the total 


Dramatic weight to only 56 lbs—less than half that 
i i v ! Yet, Ekco Light- 
weig ht-reduction of previous systems! Yet, Ekco Light 


weight Search Radar provides all the 


in ai rbo rne facilities of a modern Weather Radar 
| System, including a fully-stabilised 24” 
search radar . antenna, 150 mile range and high 


brightness display. 
The reduction in size and number of 
units, made possible by the extensive 


These three compact units use of transistors, allows a consequent 
make up the new Ekco 
Lightweight Search Radar: 
1. Indicator ing weight. 

2. Scanner \ 


saving in installation costs and mount- 


3. Transmitter Receiver 


SEE IT AT FARNBOROUGH., 


Together with Automatic VHF/DF Equipment 
Airfield Approach Aids Transistorised inverters 


ahead in electronics 


EKCO ELECTRONICS LTD + SOUTHEND-ON-SEA - ESSEX 
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EKCO LIGHTWEIGH” 


SEARCH RADAR 


Ekco, first in the world with com- 
mercial Airborne Search Radar, now 
announce yet another major Ekco ad- 
vance in this field —EKCO Lightweight 
Search Radar. 

This new equipment reduces the total 


D ram ati GS weight to only 56 lbs—less than half that 

* . of previous systems! Yet, Ekco Light- 
wel g nt- red u ct on weight Search Radar provides all the 
in ai rborne facilities of a modern Weather Radar 
System, including a fully-stabilised 24” 

searc h rad ar | antenna, 150 mile range and high 


brightness display. 
The reduction in size and number of 
units, made possible by the extensive 


These three compact units use of transistors, allows a consequent 
make up the new Ekco 


Lightweight Search Radar: 
1. Indicator ing weight. 

2. Scanner 
3. Transmitter Receiver 


saving in installation costs and mount- 


SEE IT AT FARNBOROUGH. 


Together with Automatic VHF/DF Equipment 
Airfield Approach Aids’ Transistorised Inverters 


ahead in electronics 


EKCO ELECTRONICS LTD + SOUTHEND-ON-SEA - ESSEX 
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APPROVED FOR 


THE WORLD’S LEADING AIRCRAFT 


Aeroquip flexible hose with detachable re-usable sections on British and American standards for 
fittings is used on aircraft all over the world. high, medium and low pressures, light weight 
its reliability has been tried, proved and approved, engine assemblies, fire resistant hydraulic hose 
and its versatility is outstanding. The Aeroquip and P.T.F.E. (polytetrafluoroethylene), with the 
Catalogue for the Aircraft Industry contains latest patented “super gem” fittings. 


Manufacturers of ‘SuPerfect’ Oi! Seals, Hydraulic Packings and 
‘O” Rings; ‘Romet’ water pump seals and mechanical pump 
seals; ‘Fidrac’ mechanical rubber mouldings; ‘Redcaps’ 
Polythene Protective Caps ond Plugs. 


SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, KINGS NORTON, BIRMINGHAM, 30. 
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By courtesy of “The Aeroplane and Astronautics.” 


HALL’S cold cured 


ePpox'iD 


S.B.A.C. 
FLYING DISPLAY 
AND EXHIBITION 


FARNSOROUGH 7-13 SEPT 


Ne lal 


Ee FINISH 


DTO S555 


| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
{ 
| 
will 


HALL’S 


AIRCRAFT FINISHES 


JOHN HALL & SONS 

(Bristol & London) Limited, Hengrove, Bristol, 4 

1-5 St. Pancras Way, London, N.W.1 
26 Park Row, Leeds 
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JABLO 


the Pioneer Laminated 
Densified Wood 
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Supplies the means . . 


As an excellent money-saving 
material for tooling-up purposes— 


Press-tools Jigs Templates 
Stretcher-blocks 
Spinning Chucks, etc. 


And the ends. . 


Its high mechanical strength and 
excellent electrical-insulating and 
chemical-resistant properties have 
resulted in its being used for— 


Electrical Insulators 
Railway Insulation Fishplates 
Silent Gears 


and many other items for the 
Transport, Chemical, Atomic 
Energy, and General Engineering 
Industries. 


SPECIFY JABLO ‘DENSWOOD’ 
Chosen for its unsurpassed qualities as the Stan- 
dard Material for the propellers of Hurricanes 
and Spitfires and other famous aircraft. 


JABLO OPERATE A FREE ADVISORY SERVICE 
BACKED BY 30 YEARS’ EXPERIENCE 


JABLO PLASTICS INDUSTRIES 
LIMITED 


The Pioneers of Laminated Plastics 


JABLO WORKS, WADDON, CROYDON, SURREY. Tel: Croydon 2201 
Telegrams: JABLO CROYDON 


AP27 
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The sign 


Please visit 


Stand 
214 


To see 
revolutionary 
developments in 
the following fields 


MICRO 
SWITCHES 


PRESSURE 
SWITCHES 


AIRCRAFT 
LIGHTING SWITCHES 


TERMINATIONS 


S.B.A.C. Flying Display 
Farnborough 
7th to 13th September 


M.B. METALS LTD. 


VALE WORKS - PORTSLADE - SUSSEX 
TELEPHONE : HOVE 48623 


Br ae : ~ , . - = — . - . sai Lt 2 P , bz cts pi 2 a cin i 

27 

fe 

Rape 2 

‘s 

Bs. é | <imiee? of 

‘ae : = - | 

Be quality 

Be = a S 

3 : ; ee = f | > g | 
. ' : | CZ | 

es = = N 

bt THM rrr —S 2 

— A \ 3 

he: ® a —— ~ 

ee = - Day) if ly 

- - id rs SS \ A 

ata ee aS. ~~ Zz 

A eg ee re NY 

q : 1G Ni Ld > s ut os . f . il!) y) : 
= r tH, 4 i 

| a f : 

ha’ as | y 

. N _ 4 
bt te . “ ae Be g : 
? | ! ‘ ae ‘ ¥ ) € v4 : ’ . 

a 5 2 N . : 

Hiesigal 

ee 

Be | 

al 

j ee 

Ras ee ce hdintiuiencuipainiaeinanineinontommmmeenere 


SEPTEMBER 4, 1959 147 (Supplement) THE AEROPLANE 
and ASTRONAUTICS 


ROYSTON INSTRUMENTS LTD 


Introduce at the S.B.A.C. Exhibition the latest development in the 


IDAS 


SYSTEM OF DATA RECORDING 
AND ANALYSIS ON MAGNETIC TAPE 


The Model CMM /400/7A miniature cassette-loading, long duration flight recorder 


its purpose 
1. To form a permanent part of the equipment of an aircraft. 


2. To make a permanent record of every important parameter throughout the 
whole life of an aircraft. 


3. Through associated playback and an analysis equipment to convert the record 
to simple tabulated form, from which the state of wear, and the nature of 
service of every component part can be seen at any time. 


4. From this information to allow maintenance schedules to be revised, and 
provide major economies in aircraft operation with increased safety. 

5. To provide the aircraft manufacturer with full information of the actual 
service which his product has to undergo. 


6. To provide a complete record of events leading up to a crash. 


Special Features Playback 


1. Up to 160 hours duration of record. 
2. 0.2% to 1% accuracy. 
3. Capacity up to 300 different parameters each 2. Pre-set Patch Panel system so that the equip- 


sampled every five seconds. Increased sampling ment will suit any type of aircraft installation. 
rates possible up to 70 per second. 


4. The cassette containing the tape can be changed 
by an unskilled operator in ten seconds. 29 _ 
5. Automatic recording of G.M.T., Date, Flight display of abnormalities providing automatic 
No., etc. editing. 


1. At x 10 or x 100 the original recording speed. 


3. Automatic analysis of any feature, with graphic 


STAND 39 


S.B.A.C. Exhibition, Farnborough 


ROYSTON INSTRUMENTS LIMITED 


The Originators of Data Recording on Magnetic Tape 


Canada Road, Oyster Lane, Byfleet, Surrey Telephone: Byfleet 4357 
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Propeller De-Icing— 


MIGROGRAIN——— 


The provision of a hard metal section to protect delicate de-icing equipment has been a major problem to the Aircraft Industry 
for some time. MICROGRAIN nickel which is extremely hard and yet flexible is an answer to this problem and is now being 
fitted as a standard item on aircraft engine intakes. 


As an electroformed sheath, MICROGRAIN can, with its physical properties, claim to be superior to Stainless Steel in all respects. 
For example, at impact speeds of 500 m.p.h. the sheaths show themselves to be highly resistant to damage and deformation by 
dust and stones, and furthermore in conditions of rain at 3 ins. per hour at the above speed, periods of 35 hours show no 
erosion taking place. 


——DALIC 


Process of localised electrodeposition. This process is used throughout the Aircraft Industry for the re-zinc plating of 
damaged propeller blades. Rhodium plating of commutators is an additional function of this process. The advantages to be 
gained by Rhodium plating are that the metal has a low electrical resistance, is non-oxydizing and has a hardness of 5-600 
Brinell and a lower coefficient of friction than that of copper oxide. The DALIC technique obviates the numerous difficulties 
experienced in bath plating a complete wound armature. 


Stand No. . : SBAC Exhibition 


METACHEMICAL PROCESSES LTD 


41/43 GATWICK ROAD, CRAWLEY, SUSSEX Tel: Crawley 25241 
21 HARROW ROAD, BOURNBROOK, BIRMINGHAM 29 Tel: Selly Oak 2556 


PARIS: Laboratories Dalic, 29-23 Rue Dareau, Paris XIV. MONTREAL : D. and S. Aviation, Ltd., Pont Viau, Montreal, P.Q. 


TORONTO : Dalic Metachemical, Led., 121 Judge Road, Toronto 18. , ; 
NEW YORK : Mariane Development Co., Inc., 153 East 26th Street, BOMBAY : jaskay Agencies, 53 Queens Road, Bombay. 


New York 10. MALTA: john Bezzina and Sons, 25-28 Shipwright Wharf, Marsa, Maia. 
CALIFORNIA: Piddington and A i Ltd., Pasad 
OHIO: Ohio Metachemical Inc., Cuyahoga Falls, Ohio. NIGERIA: Jia Enterprises (Electrical), Led., P.O. Box No. 255, Lagos. 


WARD, BROOKE) “Sint 


& CO. LTD. 
, High Wycombe - - - - - - Bucks Do you want to join a prosperous 
pak Tel. 2652 and expanding activity ? 
If you are interested in joining our large 
eeeoeoed team on the development and field trials of 
advanced AIRBORNE RADAR, INSTRU- 
. f MENT and FIRE CONTROL SYSTEMS 
Terminal Bloc you are invited to meet senior members of 4 
: ? J our Staff on: 
Plastic Injection Mouldings Saturday, 5th September 10 a.m.-1 p.m. 


Monday, 7th September 10 a.m.-1 p.m. 
and 4 p.m.-7.30 p.m. 
- Tuesday, 8th September 10 a.m.—1 p.m. 
Foam Rubber Mouldings and 4 p.m.-7.30 p.m. 
Saturday, 12th September 10 a.m.-1 p.m. 
at the Waldolf Hotel, Aldwych, W.C.2. 
eeeece TEMPLE BAR 2400 


Applicants of degree H.N.C. standard 
Jig and Tool Makers to the are sought 


Those with previous experience in this field, 
even without academic qualifications are also 


Aircraft Industry invited. 


——and Fabrications—— 
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Hellermann Plugs and Sockets 


With the fastest and most simple method of assembly 


CRIMPED CONNECTIONS | 


~ — —— a 


. a 19 way Def. 12 Cables. Scale }:1 
Miniature Plugs and Sockets (Patented) for 
| Guided Missiles, Aircraft and Radar 

5 Shell Sizes. Rating 24 amps at 230 volts. 
Low Weight. Small Volume 


100 way Nyvin 20 cables. Scale 4:1 aa a 


Standard Plugs and Sockets (Patented) for Aircraft 
(formerly called Inline Couplers) 

5 Shell Sizes: Max. Rating 35 amps at 230 volts. 
Compact Weight and Space Saving: Especially suit- 
able for pressurised bulkhead wiring. = 


ee EE 


Made in accordance with mil. Spec. 5015 D. i 
Intermateable with other makes of AN Series = 
Connectors. 

Available Shell Sizes (Type E) Sizes 10S-28 


Hellermann AN type Connectors (Patent pending) Type E (Environ- 
mental) and type KE (Environmental and fire resisting). Scale 3:1 


| . eee 


4 
H 
{ Full-sealing on individual cables. Solid interstices—no airgaps—easy to assemble—easy to maintain. 


— acer me —_—— ee 


_—— 
MANUFACTURED BY HELLERMANN LIMITED - CRAWLEY - SUSSEX 
(A subsidiary company of Bowthorpe Holdings Ltd) AlD and ARB approved } 


— —— ———— 
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OVER 1000 SECTIONS AVAILABLE FROM STOCK 
ais 


7s 


RUBBER SECTIONS 


At MYYORE 


1 


Special Sections to customers’ drawings produced normally in 6/8 
weeks; but in special cases a new section can be made available, 
including the making of a new die, in 10-14 days. 


C.0.H. BAINES LIMITED Fm 


ard 
Authorit 


77 RENSHAW STREET, LIVERPOOL, 1 Rel, A1/2215/46 


Telephone : ROYAL 4961/2 


JUDD ROAD, TONBRIDGE, KENT 


Telephone: TONBRIDGE 2795/3928 
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SUB-MINIATURE 
ee COAXIAL PLUGS 
AND SOCKETS 
Our new range of sub-miniature 


coaxial plugs and sockets has been 


designed and introduced to meet the 


mounting requirements for small 


coaxial connectors brought about 


by the increased developments and 
aD use of miniaturised equipment. 


MINIATURE 
UNITOR PLUGS 
AND SOCKETS 


For applications where space and 
weight considerations prevent the 
use of our standard range of unitors. 
Available in 8 and 12 pole sizes, they allow various 
pin combinations and arrangements within the 
same chassis cut-out and provide a highly flexible 
method of obtaining inter-connection of units. 


Specially designed for the industry. ‘‘Belling-Lee’”’ com- 
ponents are in service in many civil and military aircraft. 
Write for full details of our range of components. 


Telephone : Enfield 3322 


yi 
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FUSE-LINKS 
AND FUSEHOLDERS 


The “Airfuse” (L.1330) is the British 
equivalent of the American “Current 
Limiter” used on 28V.Dc. aircraft power 
supplies, and has A.R.B. approval. Needing 
no holder, the “Airfuse” commends itself 
by its saving in weight and is in use in the 
“Herald” , “Viscount”, “Comet”, “Strato- 
cruiser” and numerous other famous 
aircraft. 

For multipoint installations needing reg- 
ular fuse inspection, the L.1341 Bayonet 
Locking Panel Fuseholder allows instant 
fuselink withdrawal with considerable 
saving in maintenance time. 


STAND 194 
S.B.A.C. EXHIBITION 


FIELD, MIDDX., 


ENGLAND | 


Telegrams: Radiobel, Enfield 
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Stream-Line Filters 
for trouble-free fuel 


The use of Stream-Line Filters in the refuelling of aircraft 
ensures the removal of water and solid impurities from the fuel 
enabling complete fulfilment of official specifications.’ 

Top right is type K, a highly efficient filter consisting of a 
number of specially prepared paper discs compressed by springs 
and mounted on metal rods. 

Fuel passes through the minute interstices between the discs 
leaving solid impurities at the edges. Any water present causes the 
paper to swell, with a consequent increase of back pressure, 
which gives an indication that servicing is needed. 

Middle right is the Fuel Monitor designed in conjunction with 
the Shell ‘Petroleum Company Ltd. This is a fully “ fail-safe” 


deviceconsisting of a valve and a water sensitive element con- 


tinuously sampling the flow of fuel and causing the main valve 
to close if water contaminated fuel is revealed. 

Bottom right is the high-output MC filter, giving what is for 
maay purposes an acceptable filtration efficiency at a much 
higher rate than the K type. 

NEW THREE STAGE FILTER. Stream-Line Filters Ltd., 
have recently developed a'three-stage filter/water separator which 
uses pleated elements made from’ paper, fibreglass and nylon to 
remove from aviation fuels all solid impurities and all water in 
whatever proportions they may arise. 


See us on Stand 'No. 182, 
S.B.A.C. Show, Farnborough. 


STREAM-LINE FILTERS _ for aircraft refuelling 


STREAM-LINE FILTERS LTD., HENLEY PARK, NORMANDY, NR. GUILDFORD, SURREY. 


Telephones : Normandy 3311-3 : Telegrams : Edgefilt, Guildford. 
A member of the VOKES Group with world-wide representation. 
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Guided Missile Recovery by 


} b y | N Parachutes 
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IRVIN ’chutes are extensively 
used in guided missile research 
and development. 


The Irving Air Chute of Great Britain Ltd. 
Letchworth . Herts . England 
Telephone: Letchworth 888 
Telegraphic Address: Irvin, Letchworth 
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Capacities—Single Seat to 26-man | Za 


The finest Inflatable 
Liferaft in the World 


COMPANY LIMITED 
GODALMING * SURREY‘ ENGLAND 


Telephone: Godalming 1441. Telex No: 13-533 


Also in: N. IRELAND . AUSTRALIA - CANADA - HOLLAND 
AFRICA - SWEDEN « FRANCE - NORWAY - DENMARK - GERMANY 


$.B.A.C. SHOW FARNBOROUGH, STAND 119 
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MULTI-MISSION 


The F-104 Startighter 


Never before has a single airplane 
done so many things so well as the 
Lockheed F-104 Starfighter. Its mis- 
sions include: 


Identification 
Interception 
Bombing 
Reconnaissance 
Attrition 

Air Superiority 


After a two-year evaluation period 
during which West German Defense 
Ministry experts investigated and 
flight-tested airplanes made by twelve 
competing manufacturers, the plane 
selected for purchase and manufac- 
ture under licence in West Germany 
was Lockheed’s famous “missile with 
a man in it”, the F-104. Designs for 
future production were also evalu- 
ated but it was decided that nothing 
exists, even on paper, likely to dis- 
place the F-104 as the world’s best 
multi-mission fighter. 

Holder of the world speed, altitude, 
and seven time-to-climb records, the 
F-104 has been still further devel- 
oped to meet the specific needs of 
West Germany and other allies re- 


LOCKHEED 


(Supplement THE AEROPLANE 
and ASTRONAUTICS 


FIGHTER 


quiring a multi-purpose fighter in- 
stead of several separate aircraft for 
specialized needs. To its already 
amazing performance is being added 
all-weather capability for fighter, 
bomber and interceptor missions and 
also an advanced reconnaissance ca- 
pability. 

The licensing of German manufac- 
turers to produce this advanced ver- 
sion will make it available to West 
European nations at relatively low 
cost. 

For NATO countries the versatility 
of the F-104 means that one airplane 
can accomplish all fighter functions— 
and with low proven maintenance 
and operating costs. 


JET TRANSPORTS - JET FIGHTERS - JET 
TRAINERS - COMMERCIAL & MILITARY 
PROP-JET TRANSPORTS - ROCKETRY BAL- 
LISTIC MISSILE RESEARCH & DEVELOP- 
MENT - WEAPONS SYSTEMS MANAGEMENT 
ANTI-SUBMARINE PATROL AIRCRAFT 
NUCLEAR-POWERED FLIGHT - ADVANCED 
ELECTRONICS - AIRBORNE EARLY-WARN- 
ING AIRCRAFT - AIRPORT MANAGEMENT 
NUCLEAR REACTOR DESIGN & DEVELOP- 
MENT - GROUND SUPPORT EQUIPMENT 
WORLD-WIDE AIRCRAFT MAINTENANCE 
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CONGRATULATIONS 


DE HAVILLAND 


ON ANOTHER GREAT ACHIEVEMENT 


Used in the new Comet 4 this 
Pressure Operative Switch has 

been designed to cover ranges from 
50-5,000 pounds per square inch. 

The Pressure Unit including the 
Diaphragm is constructed of 

Stainless steel enabling the Switch 

to be used on all aircraft fuels, 
hydraulic fluids and pneumatic 
systems, including High Test Peroxide 
and Nitric Acid. The Switch incor- 
porates a Micro Switch and has a 
three-pin plug connection enabling the 
customer to select either ““make’’, 
“break” or “change over”’ contacts. 


THERMAL CONTROL 


SPECIFICATIONS 


Vibration : To Des.1 and G.100. 

Temp. Range : —54°C. to +132°C. Sur- 
vival —70°C. to 150°C. 

Contact Rating : 5 amp. 250 volts A.C., 
30 volts D.C., 2.5 amp. D.C. 

Pressure Range : In ranges between 50 to 
5,000 P.S.1. (3.5 to 350 KG/Cm?). 

Pressure Connection: 1/8in. B.S.P. Female. 

Electrical Connection: Plessey Plug Mk. 
IV CZ48993. 

Mounting Arrangement: 4 holes .199in. 


MARINE WORKS, SACKVILLE ROAD, HOVE, SUSSEX 


dia., 1.625 in. centres. 

Overload Working: 7,500 P.S.I. (525 
KG/Cm?). 

Proof Pressure: 10,000 P.S.I. (700 KG/ 
Cm?). 

Weight : 10 ozs. 

Dimensions : Overall Height 3.452 in. 


Overall Diameter 2.750 in. 


NOTE, For high temp. range, alternative 
electrical connections are required. 


For further information on this and all 
Pressure Switch requirements please write or 
telephone 


co LTD 


Tet.: 235929 


INSTINCT versus SCIENCE 


The BAT has flight instruments provided by nature but man must 


BRITISH MANUFACTURED BEARINGS CO. LTD. 


AND ASSOCIATE 


"Phone: Crowley 1030 (6 lines.) 


make his own. 

More and more we depend on the highly specialized skill of the 
men who make the LITTLE things — the components — the parts 
on which the whole complicated machine may well depend. 


COMPAN.ES 
"Grams: Brimen, Crowley 


On the British Manufactured 
Bearings Stand at Farnborough, 
one can not only see wonderfully 
accurate miniature balls and bear- 
ings as supplied for use in guided 
missiles, but also Pressurized 
Assembly Cabinets built specially 
for assembling delicate instru- 
ments and Vacuum Cabinets for 
handling most radio-active 
substances, isotopes etc. 

B.M.B. supply Miniature Bearings for 
the Fairey Fire Flash Guided Weapon 


Sole Selling Agents: 


B-MN-B 6.0L 


DEPT. 68, HIGH ST., CRAWLEY, SUSSEX 
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AIRCRAFT FUEL SYSTEM EQUIPMENT 
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stanD SPE COMPANY LTD. - 


260 SLOUGH - BUCKS + ENGLAND ; 


TELEPHONE: SLOUGH 23277 TELEGRAMS: PRIMING, SLOUGH i 
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Mounting Arrangements to 
suit all requirements 


This is one of the wide 
variety of standard mount- 
ing arrangements available 
for ‘‘ Diamond H ”’ relays. 


Serres BR _ relays are 
hermetically sealed 4-pole 
D.T. high performance 
components. Weighing 
4 ozs. or less, they offer 
vibration resistance better 
than 2,000 c.p.s. at 20 G, 
operating shock resistance 
to 50 G and temperature 
range from -—65° C. to 
+200° C. . 

Applications range from 
guided missiles and high 
speed aircraft to com- 
puters, fire control, radar, 
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AMOND H ' Hermetically Seale 


SERIES B S. 


HERMETICALLY SEALED 4P.0.T RELAYS WITH SEPARATELY 
SEALED COIL—INORGANIC SWITCH MECHANISM 


Greatest dry circuit reliability 
is assured in series BS relays. 
by virtue of the coils being 
separately sealed within the 
outer hermetically sealed case. 
The switch mechanism con- 
tains no organic matter, hence 
contact contamination is eli- 
minated. Dry and wet 
circuits can be safely inter- 
mixed. Electrically and 
physically, series BS relays 
are interchangeable with 
series BR relays. 


—— — 


‘DIAMOND H’ SWITCHES LIMITED. 
GUNNERSBURY AVENUE, CHISWICK, LONDON, W.¢. 


Telephone: CHISWICK 6444 (5 LINES) 
Telegrams :—~ DIAMONHART. CHISK. LONDON. 


PRECISION CONTROL 


“TELEFLEX” Tension Regulators 


maintain cable tension within close limits 
under all operating conditions and at the 
minimum tension compatible with positive 


control response, thus improving 


operational stability and pilot sensitivity. 


Self compensating for such vital factors as:- 


TEMPERATURE VARIATIONS 
STRUCTURE DEFLECTIONS 
CONTROL SYSTEMS FRICTION 


Teleflex 


FULL DETAILS ON REQUEST:— TELEFLEX PRODUCTS LIMITED BASILDON ESSEX Telephone: 22861 
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To ensure complete comfort for the passengers 
and crews of transport aircraft during prolonged flight 
at high altitude, the relative humidity of the cabin air 
supply must be artificially increased. Outstanding in 
this respect among modern airliners are the Bristol 
‘Britannia’ and the De Havilland ‘Comet 4’, both of 
which rely for humidification on the lightweight (6.1 Ib) 
NORMALAIR Venturi Humidifier. 

Almost a System in Itself 

Apart from the humidifier, the only units needed 
to complete the installation are a water tank and a 
control valve. 

Ease of Installation 

The humidifier fits easily into the aircraft ducting, 
occupying little more space than the ducting it replaces. 
Straightforward Maintenance 

The small amount of routine maintenance required 


a eee = 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS 


we 
: # 
2 : 
% 
rf 3 Moe Hi Pet 


Photograph by courtesy of B.O.A.C. 


can be quickly and easily carried out, without removing 
the humidifier from the ducting. 
Separate Water Supply Unnecessary 

The absence of complicated pumps and control 
equipment allows drinking water to be used for 
humidification. 


NORMALAILR VY S.0O-V AL ° & HOR 


Europe’s largest and most experienced producers of aircraft cabin air conditioning systems and components 


NORMALAIR (CANADA) LTD., TORONTO 


NORMALAIR (AUSTRALIA) PTY., LTD., MELBOURNE 
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ODDIE SOLIDLOCK SHEAR FASTENER 


PAT. 594438 


DESIGNED FOR USE ON HIGHLY STRESSED DETACHABLE DOORS, PANELS, ACCESS COVERS, ETC., 
ON THE MOST MODERN SUPERSONIC AIRCRAFT. PATENTED SPHERICAL SEATINGS FOR EASE OF 
ASSEMBLY, DETACHABILITY AND ALIGNMENT—MADE IN A VARIETY OF SIZES TO SUIT INDIVIDUAL INSTALLATIONS 
TYPE TESTED AND APPROVED TO MINISTRY OF SUPPLY SPECIFICATION D.T.D. (R.D.I.) 3007. 


ODDIE, BRADBURY & CULL LTD., PORTSWOOD RD., SOUTHAMPTON Tel.: SOUTHAMPTON 55883 


Cabin compressors, cold air units, water 
extractors, control valves, vapour cycle cooling 
packages, turbo alternators, air 
conditioning and pressure testing 
trolleys ; missile cooling equipment. 
S.B.A.C. Show, Stand 21 

and Site 6 (Outside Equipment) 


cODE REY SIR GEORGE GODFREY & PARTNERS LTD 
Hanworth, Middlesex & Henley, Oxfordshire Associated Companies in Montreal, Melbourne & Johannesburg 
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trerntovughstenxes.  jlre protection equipment 


GRAVINER + COLNBROOK - SLOUGH - BUCKS Telephone : Colnbrook 2345 
G67 
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Approved A.LD., A.R.B, & LA, 


SPECIALISTS IN METAL FINISHING 


for 
DE HAVILLAND COMET 4 


Anodising—Chromic and Sulphuric. Aluminium brightening. Colour. Decorative 
Sliver Ancdising with Sealing of the longest lengths, a speciality. 
Electro-plating in Chrome, Nickel, Cadmium, Zinc, Silver, Copper, etc. 

and all other processes. 


Efficient and Reliable service, free collection and delivery. 24-hour service on Repetition work 


ROBERT STUART (LonpDon) LTD 


ASCHAM STREET 


Gulliver 6141 (6 Lines) KENTISH TOWN, N.W.5 
L) . 
i Quick-lock pattern with ‘bayonet-lock’ 
POSITIVE 7 prevents uncoupling due to rotation 
8 of cables. All parts are made to the 
CONNECTIONS PER 
ALL-WAYS 4__ ™ tiches quality macrials. Applications 
§ sup to 1000 volts and 10,000 Mc/s. 
| 


op 


Write for details of 
series C, N and B.N.C. 
Connectors. 


fighn hugh ghey ab ealte Gand bameente Socket, Socket/Plug. Free socket with cable glond. 


THE AIRCRAFT AND ELECTRICAL DIVISION OF 
(‘S$ = BB) SMART & BROWN (Machine Tools) LTD. 


25 MANCHESTER SQUARE - LONDON’ W.|. Telephone WELBECK 794/ 
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PEseoheakc bea INCREASES PRODUCTION IN THE AIRCRAFT INDUSTRY 


ELEFLEX Limited, Basildon, Essex, 
tr use ‘ Fluon’ p.t.f.e. conduits in 
the Teleflex control system made for 
the Twin Pioneer because of its very 
low coefficients of static and dynamic 
friction which are numerically equal. 
In this way any tendency to stick-slip 
motion is avoided and the loading 
on the controls reduced by 60%. 
Since ‘ Fluon’ is flexible the conduits 


Twin Pioneer Aircraft built by Scottish Aviation Ltd., Prestwick. 


‘Fluon’ conduits in Scottish Aviation Twin Pioneer 


can be formed to any desired shape. 

In addition to its remarkable fric- 
tional properties ‘ Fluon’ is immune 
to nearly all forms of chemical attack 
and will resist corrosion and degrada- 
tion from ageing over an indefinite 
period. It can be used continually at 
temperatures up to + 250°C, while it 
retains its tough flexible nature down 
to at least liquid nitrogen temperatures. 


‘Fluon’ is the registered trade mark for 


- E* T.j u J T @ } Ta ~ oF Aga eee tae Sie peng 
yy I.C.1. 


IMPERIAL CHEM! 


CAL INDUSTRIES 


LIMITED 


“Teleflex’’ ‘Fluon’ conduits made by Teleflex Lid., 
Basildon, Essex, in Twin Pioneer engine control system. 
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Wing Tips 
De-Icing Ducting 
Fin Tips 
Sheeting 
Transparencies 

Visit our Heating Ducts 

ct | Faniing 

at the Cc P nis pr duced to 
8.B.A.C. Show pe permed ay all 
Thermo Plastics Ltd 

Dunstable, Bedfordshire 
Dunstable 1444 (8 lines) 


A Member of the Tootal Group. 
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Balancing 
your 
Budget 


Practice makes perfect—or does it? For 
most of us, the task becomes no easier how- 
ever often we attempt it, but a bank account 
at the Midland can be a considerable help. 
It provides a simple method of keeping track 
of income and expenditure; and it may very 
likely act as a kind of automatic savings box 
as well. If you’d like to know more, ask any 
branch for the booklets “How to Open an 
Account” and “Midland Bank Services for 
You”. 


MIDLAND BANK LIMITED 
2,200 branches in England and Wales 


HEAD OFFICE: POULTRY, LONDON, €E.C.2 
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FIREPROOF TANKS 


Stand 271 
MANUFACTURERS OF 


S.B.A.C. 
cae ae aga in ozone-resistant Lightweight Hycatrol EXHIBITION 
HELICOPTER PONTOONS in a new reinforced lightweight material. i959 
FLEXIBLE STORAGE CONTAINERS, from 5 to 30,000 gallons 

capacity. 


HY-CLAD, the rigid fluid-tight gasket material. 
PRECISION MOULDINGS in rubber and P.V.C. 


..... Specialists in rubber and flexible 
plastics applications 


FIREPROOF TANKS LTD. 


THE AIRPORT, PORTSMOUTH, ENGLAND 
AGENTS THROUGHOUT THE WORLD TEL. : 62391 -2-3-4 


Negretti & Zambra 


SERIES 11 FUEL FLOWMETER ys at 
Manual reset for fuel density variation over the ee” BiNGs 
range °74 to “82, Ar 
Automatic correction for density changes due to ie 
temperature. GIVE FOR 
“ane” 


Manufacturers of instruments for 
the indication, recording, controlling 
of: temperature, pressure, liquid 
level, volume, specific gravity, 
humidity, etc. 

Also meteorological 

and aircraft instruments. 


Integrator for use with 
fuel flowmeter. 


NEGRETITI ,& ZAMBRA 


NEGRETTI & ZAMBRA LTD., 122 REGENT ST., LONDON W.1 Agents or Subsidiaries in most countries. Branches: Birmingham, Cardiff, 
Glasgow, Leeds, Manchester, Nottingham 
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Galley Equipment 


MEAL BOXES 
BAR BOXES 
EQUIPMENT BOXES 


Lighter, Cleaner, Stronger 
and more rigid. 


MEAL BOX 
Type 2/104 
—s 18ib. 
17}" x oe x 254° 


Containers of this type can be manufactured 
to suit any size of equipment or coy install- 


me 
ation. Constructed from MALLITE EGB.4. which WZilliam Mallinson 


has given many years of service in aircraft 


floors taking direct seat loads. Enquiries stating and Sons i.td. 

size of equipment and galley installations should 130 HACKNEY ROAD -LONDON -€E.2 
be addressed to:— Telephone (Technical Sales) —Crayford 26244 Telegrams ‘Almoner’ London 
MANUFACTURERS OF PLYWOOD - ARMOURPLY PANELS AND AIRCRAFT LAMINATES 


PHILLIPS & WHITE LIMITED 


A.R.B. Approved Stockists for 


AIRCRAFT ACCESSORIES, SPARES AND COMPONENTS 


% Buying Agents for Overseas Aircraft Operators 
%* Suppliers to Foreign Governments, home and overseas Airlines, Flying Clubs and private owners 


%* Our stocks include: 
AIRCRAFT Automatic Pilots Suppressors and Sockets 
Inverters and Parts 
Relays and Regulators ne sae rempe 
Control Units and Connectors Aircraft Motors and Compres-:ors 


Resistors and Rheostats Ram Units and Rectifier Units 
Aircraft Generators and Spares ine S p 
Flowmeters and Fuses Engine Spare Parts 


Thermostats and Transformers SPARES for most Ancillary items 


% Comprehensive range of : 
Instruments and Parts and Navigational Equipment De Havilland Gipsy Major & Queen Engine Spares 
Armstrong Siddeley Cheetah Engine Spares Electrical Components and Spare Parts 
Available from stock 


% Quotations rapidi o- against all enquiries %* Stock details will be given on request 
* lease write, cable or telephone your requirements 
Address: 
61 QUEEN’S GARDENS, LONDON, W.2 


Telephone: AMBassador 8651 and 2764 
Telegrams: GYRAIR, London, W.2 Cables: GYRAIR, London 


PHILLIPS & WHITE LIMITED 
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SERVICE & SALVAGE 


Hydraulic Aircraft Equipment 


SKYHI 
HYDRAULIC 


AIRCRAFT JACKS 


Manufactured in various capac- 
ities and sizes from 2to 30 tons. 
Three types of leg construction 
are available—Bipod, Tripod, 
and Quadrupod. Hydraulic 
retractable transportation gear 
can also be supplied. 


Skyhi Hydraulic Aircraft 
Jacks are standard 
Equipment in the Royal 
Air Force and are used 
by most of the leading 
aircraft manufacturers. 
The unequalled special- 
ised experience of Skyhi 
Engineers is always 
available to aircraft 
designers in meet- 
ing new lifting and 
moving problems. 


SKYHI 


TRACJACS 


Available for the quick 
clearance of runways 
and are uniquely useful 
when aircraft crash-land 
on soft ground. Com- 
pletely self-contained 
mobile units. Capacities 
10 tons and 20 tons. 


SKYHI 
AIRCRAFT SCATES 


Specially designed for moving aircraft sideways. 
Where hangars are not wide enough to admit an 
aircraft head-on they enable the machine to be 
easily and quickly towed in sideways. 


S.B.A.C. Exhibition 


FARNBOROUGH SEPTEMBER 7th to 13th 


See our full range of equipment on 


STAND 26! 


or write for |6-page illustrated booklet to 


SKYHI LIMITED 


Pulsometer House 
20-26 LAMBS CONDUIT STREET, LONDON, W.C.1 


Telephone : HOLborn 1402 
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® Developed for use in 
Civil Airliners 


© Specified for the 
BRITANNIA 
and COMET 


PULLIN 


TURN & SLIP 


INDICATOR 
MK. 2C/PF/WB2 


Models also available for Service Aircraft and Gliders 


S.B.A.C. STAND 71 


R. B. PULLIN & CO. LTD. 
PHOENIX WORKS - GREAT WEST ROAD 


BRENTFORD - MIDDX. 


"Phone: ISLeworth 1212 Cables: PULLINCO WESPHONE LONDON 
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a This photograph shows a few examples of high-quality precision springs, S . = 
r made by Riley. Some were produced to customers own specifications, others = |ty = 
s were the result of recommendations by the Riley design and research department. % “4 
a If you have any kind of spring problem, Riley will find the answer to it. Soayn® 
(The diagram shows information required when ordering this type of spring.) 
a There are no finer springs than Springs by 
s 
ROBERT RILEY LTD., MILKSTONE SPRING WORKS, ROCHDALE, Tel: ROCHDALE 2237 (Slines) Grams: ‘RILOSPRING’ ROCHDALE TELEX 
4 


: Reggie. 


4 . DIS TANCE 

p, ileal 

q epee. 210 } Safeguarding 

q Accuracy 

r PERFORMANCE TESTER TYPE 10166 #9). : 
‘ For the measurement of airborne TACAN performance. ~ ym ' 
E Developed and Manufactured for the British Government i & ’ 
; 

? G. « E. BRADLEY LIMITED 

: Electronic Research Engineers and Manufacturers 


ELECTRAL HOUSE ~- NEASDEN LANE ~- LONDON, N.W./I0 
Telephone GLADSTONE 0012 Grams. BRADELEC LONDON N.W./10 
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Visit our 


STAND No. 125 


at the 


S.B.A.C. SHOW 


There are many ways of packing sensitive 
engineering items, from radio valves to large 
engineering assemblies but there is only one satisfactory 
method — scientific packing by EXPORT PACKING 
SERVICE. EPS ensure safe storage and safe arrival, thus 
reducing customer complaints and cutting costs. 


LET E.P.S. SCIENTIFICALLY SOLVE YOUR 
PACKING PROBLEMS 


Ea? es EXPORT PACKING SERVICE LTD 
4 Ers] E IMPERIAL BUILDING, 56 KINGSWAY, LONDON, W.C.2 
%, Ja Tel: CHAncery 5121-3 Grams: EXPAC WESTCENT LONDON 
Sans © Works at Sittingbourne and Chipping Warden near Banbury 


ICON 


FLEXIBLE HOSE 


A BETTER HOSE OF LIGHTER WEIGHT 
M.0.S. APPROVED FOR LOW PRESSURE 
FUELLING SYSTEMS . 


Maricon Hoses Types ‘A’ and ‘B’ are fully approved under M.o.S. Specifications DTD 
(RD1), 3951 and 3958, and are included in S.D.M. 101 and S.D.M. 183. These types 
offer remarkable weight saving advantages as compared with similar hoses, and can be 
supplied in long lengths or assemblies. 


Type ‘B’ is proved by exhaustive tests to have exceptional fire-resisting qualities. 


Maricon Type ‘D’ Light Weight Non Fire 
Resistant Vent and Fuel Transfer for internal 
use in Flexible Tanks. 


Maricon Type ‘E’ Hose to Specification DTD 
625A Type 1. 


Maricon Type ‘G’ Hose to Specification 
DTD 625A Type 111. 


Maricon Type ‘H’ Hose for Pitot and Static 
installations to our Drawing B.T. 816, re- 
placing Hose to Specification DTD 251/2. 


Maricon Type ‘K’ Hose, similar to Type *H’, 
but replacing Specification DTD 251/1. 


‘MARICON” HOSES INCORPORATE “HALLPRENE” ificati 
SYNTHETIC RUBBERS. TYPE 'B’ FIRE REsisTina,  YVe shall be pleased to supply Specification 
TYPE ‘A’ NON FIRE RESISTING. Drawings and full details on request. 


\ = e ‘ 


MARICON LIMITED, OLDFIELD ROAD, HAMPTON, MIDDX. (MOLESEY 2180) 


P 3534 
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=| WESTON 


AIRCRAFT INSTRUMENTS 


: 

i TEMPERATURES 
PRESSURES 
CONTROL SURFACE POSITIONS 
TURBINE SPEEDS 
ELECTRICAL POWER 
NAVIGATIONAL AIDS 
GROUND TEST SETS 
ICE WARNING SYSTEMS 


RELAYS 


See the latest 
WESTON Instruments 
at the S.B.A.C. display 


STAND No. 152 


Richa 


SANGAMO WESTON LTD 


ENFIELD - MIDDLESEX 


Tel: Satete aes (6 lines) & na (6 lines) Grams: Sanwest, 
Factory: rt Glasgow, Renfrewshire, 

Glasgow 41151 . Branches: Lendon, CHAncery 497! 

wv Central + Manchester, Central 7904 

cle 26867 - Leeds, Leeds 30867 


Tyne. 
Central troy) Welverh ton, Welverhampton 
par Nectingham. a oo Bristol, Bristol 


Sw/% 
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Everything ! 


AIRCRAFT BOLTS, NUTS & TURNED PARTS 


* Cold formed Bolts, Nuts, Set-Screws in all) steels and 
commercial finishes (sizes up to }” dia.) 


* Bright Turned Bolts, Nuts, Set-Screws in all steels, alloys 
and commercial finishes (up to 2§” dia. bar capacity). 


* Special Repetition Turned Parts from bars and forgings to 
Aircraft Constructors Designs and Specifications. 


All R.O. products supplied as standard items or’specially 
made to requirements. Stock list forwarded on request. 


LJ 


Trusted suppliers to the 
Aircraft Industry since 1911. 


RUBERY OWEN 
AIRCRAFT COMPONENTS 


« OtNE 
2 ty, RUBERY OWEN & CO. LTD., BOLT AND NUT DIVISION 
P.O. Box 10, Darlaston, Wednesbury, Staffs. 
Telephone: james Bridge 3131 (32 lines). 
London Office: 
Kent House, Market Place, Oxford Circus, London, W.! 
Telephone: MUSeum 8901 


Lonvon. w. Member of the Owen Organisation. 
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L. A. Rumbold and Co. Ltd. 
Kilburn, London, N.W.6 
Telephone : Maida Vale 7366-7-8 


DESIGNERS AND MANUFACTURERS 
OF 
AIRCRAFT SEATING 
COMBINING 
ECONOMY, COMFORT, STRENGTH, LIGHTNESS 


COMPLETE AIRCRAFT FURNISHING 
AND 
SOUNDPROOFING 


, . * >> * A 
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in Guided Missile assembly 


ACRATORK torque spanners and setting 
rigs are approved for torque applications 
in the assembly and maintenance of 
Britain’s guided missiles. 


PRECISION TORQUE SPANNERS 


from 4 oz./inches to 850 |bs/feet. 


TEST RIGS. For checking and setting all types of torque 
spanners and wrenches. Five models cover all loads up to 
1,000 Ibs/feet. 


gh =“ SPANNERS. Sixteen standard models provide for all loads 
e 


” 


World Distributors: 


CORY BROTHERS & CO. LTD. 


hae 


. STITT E Fe Corys’ Buildings, Cardiff. Telephone: CARDIFF 3114! 


FOR MINIATURISATION 


YOU CAN: 


MASS BALANCE Pe Mod sake. 3 ead 4 
IN LESS SPACE , 


INCREASE THE 
OMEGA FACTOR 


OR 
SAVE WEIGHT 


IF YOU USE 


G.E.C. TUNGSTEN ALLOY 
IS MADE IN DENSITIES 
FROM 167 to 180 gm/cc H E AV . 


GENERAL ELECTRIC COMPANY LIMITED - COMPONENT SALES DEPT - OSRAM METALS DIVISION 
EAST LANE - WEMBLEY - MIDDLESEX + ENGLAND 
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BRISTOL 192 


The ENV exhibit includes precision spiral 
bevel gears of the type used in all British 
. shaft-driven helicopters and also Continental 
Gears for Rotor Drives helicopters in current production. These 
include the Saunders-Roe Skeeter and P.531 : 
~ Westland Widgeon, 
Wessex, Whirlwind and 
Westminster ; Bristol 
Sycamore and 192 ; Sud ; 
Aviation Alouette II, 
Alouette II] and Frelon. 


WESTLAND WESTMINSTER 


S.B.A.C. Exhibition 


E.N.V. ENGINEERING COMPANY LIMITED 

HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
FOR GEARS 

Telephone ; LADbroke 3622 


AP109 


SUPPLIERS OF AIRCRAFT 
ELECTRICAL EQUIPMENT . 
TO THE PRINCIPAL 
AIRLINES OF THEWORLD. 


SPECIALISTS IN THE \ 
REPAIR OF AIRCRAFT \ 
ELECTRICAL EQUIPMENT. 
A.R.B.-A.1.D. APPROVED. 


| 
| 
| AUTHORIZED SALES AND SERVICE AGENTS of THE A.E.!. AIRCRAFT (B.T.H.) CO. LTD. 


EASTERN AERO 


ELECTRICAL SERVICES LIMITED 
PRIORY STREET, COLCHESTER, ESSEX 


TELEPHONE : COLCHESTER 6173 TELEGRAMS : EASTAULEC <a 
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MOLLART 


UNIVERSAL JOINTS 


are used in the Flap Drive mechanism on the 
Vickers Vanguard and the Argosy 
A whole range of ME standard joints are available, made 
from high-tensile steel or light alloy. 

See them on Stand No. 81 at the Farnborough Air Show. 


THE MOLLART ENGINEERING CO. LTD. 
KINGSTON BY PASS - SURBITON - SURREY 


Tel.: Etmbridge 0033-7. Grams: Precision, Surbiton 
Approved Air Ministry Gauge Test House under Authority No. 89755 of 1931 
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, VICKERS 
VISCOUNT 


DE HAVILLAND 
COMET 


cos 5s BRISTOL 
- BRITANNIA 


FOLLAND 


CEAG LTD., BARNSLEY, YORKSHIRE 
Tel : 2208/9 Grams: Ceag 
London Office: CEAG LTD. 92 Victoria St., Westminster, $.W.1 Tel: ViCtoria 2125/6 


MAN & BOY I’VE WAITED 38 YEARS 


BUT THERE’S NEVER BEEN A DRIP 
THROUGH A 


s11B 


COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP 


L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. Tel.: Gillingham $1182/3 
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mice: 4 
SaASture < — ae 
° f° AVIATION COMPANY - 
ion o «¢ o ML. sil 


Ground Handling Equipment for Guided Missiles : 

Mobile Air Conditioning and Pressurising Units 
Mechanical and Electrical Releases 

Bomb Carriers—Armaments—Cabie Cutters } 
Ejection Mechanisms—Engine Carriers : 
Pressurised Helmets 

Aircraft Mechanical Handiers gaerk 
High Pressure Couplings Fee 
Specialised Electrical Equipment and Associated buy 
Test Gear j 


7 
f 


§.B.A.C. FARNBOROUGH EXHIBITION 


2 Ls 


WHITE WALTHAM AERODROME MAIDENHEAD BERKS Tel: Littlewick Green 248. Grams: EMELAIR” White cai 


INDOOR OUTDOOR 
EXHIBITION EXHIBITION 
STAND No. 25A STAND No. K 


PIONEERS OF ELECTRO-UPSET FORGING 


SUPPLIERS T 
PATENTEES OF ss 


INTEGRAL-BLADE . on 
ap ay LEADING 
> MANUFACTURERS 
FORGING 
—— OF 
LIMITED f : AERO- 
BEVERLEY bi agg INDUSTRIAL 
LONDON, S.W. 
‘i Electro-Upset Forgings for Air- AUTOMOTIVE 
ESTABLISHED = nogeernst AND 
OVER A MA = BRANCH WORKS: MARINE 
QUARTER OF A mm bucks TURBINES 
CENTURY 


S.B.A.C. EXHIBITION 
STAND 276 


SPECIALISTS IN BLADE-FORGING DEVELOPMENT 


Pe Sales |e 
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\”, LEADS THE WORLD 
IN ELECTRONICS 


Here is the latest product of Pye research 
—the Anti-tank Guided Weapon System. 
This weapon can be used in defensive 
and light mobile attacking roles against 
armoured vehicles, static emplacements, landing 
craft, etc. This missile can be carried by one 
man, has boost and sustainer rockets, and can 
be launched from the ground or from a vehicle. 
The launching equipment is simple, light and 
easy to transport and operate. You can see the 
Pye Anti-tank Guided Weapon System in the Mis- 
sile Section of the SBAC Show at Farnborough. 


PYE LIMITED OF CAMBRIDGE ENGLAND 


pt "lec had Air Pispiay. LET 


BLOCTUBE 
Control Your Craft 


, 


Mechanical Controls 
for Aircraft, Marine 
and other purposes... 


Test Bed Rigs a Speciality 


* sihsipane ov WRITE OR ’PHONE YOUR ENQUIRIES TO 


sre ae BLOCTUBE 
=< CONTROLS LTD. 
BICESTER ROAD, AYLESBURY 


le Aéronauti - 
: perro aut ique Marcel Dassault , Phone 3494/6 
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The smallest, 
most versatile 

of its kind— 

IN THE WORLD 


As an entertainer, and as a character in song and 
story the humble flea has displayed some quite 
phenomenal abilities. In the field of modern tech- 
nology the SFIM U.V. Recorder possesses almost 
equally laudable virtues for so small and compact 
an instrument, and it is quite certainly, in respect 
of size and versatility, without equal in the world. 


SFIM U.V. RECORDER 


: Interested technicians are invited 
to write, telephone or call cn us for 
literature, demonstration or a free 
trial of the SFIM U.V. Recorder, 
without obligation. 


See the instrument on Stand 232—Electro Mechanisms Ltd. 
@ Up to 6 continuously varying parameters and 2 signal 
elements against a | sec. time base. 
@ Direct recording of pressure and acceleration. 


@ Wide selection of sensitive oscillographs and 
ratiometers. 


@ Record instantly visible—no developing necessary. 


SFIM (GREAT BRITAIN) LIMITED, 
216/221 BEDFORD AVENUE, SLOUGH, BUCKS. 


Telephone: Slough 22228 
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Miniature Accelerometer 
type SA shown in 

actual size 

(weight approx. 1 02.) 


ACCELEROMETER 


SWEM<A Accelerometers type SA are 
of the so-called “‘ un-bonded ” type 
with full-bridge. They are oil-damped 
and can be used for A.C. or 

D.C. Normally manufactured with 
full measuring range from +-0.5 G 

to +500 G. Used as Accelerometers, 
Vibratometers and Inclinometers. 


@ high natural frequency 
@ low weight 
@ linear sensibility 


Also available: Displacement, Pressure and Temperature Transducers 


For further details write to: 
BRYANS AEROQUIPMENT LIMITED 


Specialists in precision measurement 

of pressure, temperature and speed. 
Design and production facilities available 
for test equipment and multiple panel 
building, including electrical and 
electronic work. 


WILLOW LANE - MITCHAM JUNCTION + SURREY 
TELEPHONE: MITCHAM 5134 (5 lines) 
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Sole Exporter : 


helped Polish sailplane pilots to win: 


. High quality fight instruments of PZL. make 


ye moTomport CS 


WARSZAWA, PRZEMYSLOWA 26, POLAND 
P.0.B.365, CABLES: MOTORIM-WARSZAWA 


@ World Championship 1958 in the 
@ 10 international records 

@ 35 badges with 3 diamonds 
PZL fight instruments are renowned for 


r reliability 


precision 
modern design 


CHELTON AERIALS 


STAND 239 


something NEW in aerial spraying 
AGAVCO 


SPRAYING SYSTEMS TAILOR-MADE FOR YOUR AIRCRAFT 
Combination dust/spray installations designed and manufactured. 
Agricultural aircraft available ex-stock or converted to 
individual requirements, 


Agricultural Aviation Company Limited 
PANSHANGER AERODROME, HERTFORD, ENGLAND 
Telephone: Essendon 424 

Telegrams: “ Agavco Lettygreen” 


Contractors to the Air Ministry and Ministry of Supply 


Aerodromes :—SYWELL, NORTHANTS and 
LITTLE STAUGHTON, HUNTS. 


SYWELL, NORTHANTS Tel. Syweill 2205-7 


srooxanndey 
"i, 


Me : 5 Repair and Overhaul of Service Ai 
RT ee aS = OS ond Sion of Gain Ae 
Manufacture of Aircraft Com 
Flying Training of Civilian Pilots. 


VIATION LTD 


Head Office:— 


WEYBRIDGE, SURREY 


Tel. Weybridge 3821-3 
rcraft, Piston and jet. 


ponents and Towed Targets. 
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Fitted to the 
VICKERS VANGUARD 


it 
> Reduce Fire Risks with 
CATHODEON FRANGIBLE SWITCHES 


HERMETICALLY SEALED — CORROSION RESISTANT. 
SWITCH AND CIRCUIT CAN BE TESTED IN SERVICE. 
RAPID IN ACTION — NO ATTITUDE LIMITS — EASILY FITTED. 


FRANGIBLE SWITCH. 


HEAD OFFICE 


3-4 LIME STREET, LONDON, E.C.3. 


Telephone: Mansion House 0444 (6 lines) 


TYPE 3126. 
DOUBLE POLE 
rei 3 cas Cathodeon Limited, Cambridge, England Tel. 56481 
2 SS. nea ==> ee THE 
: f = NORTHEY —= —=|| BRITISH AVIATION 
= Ore FREE’ = = 
= | compaessons ¢ vacuum == || INSURANCE COMPANY LIMITED 
—= =— PUMPS SERVE THE ee 
— =, IRCRAFT INDUSTRY The oldest and largest office 
— + specializing in Civil Aviation 


BRANCH OFFICES 
Type 101 TYWD “ Olt 


EDMONTON MONTREAL TORONTO 
FREE" Two-Stage Vacuum ra Avis , Pe: 
Pump. Flow : 275 litres/min. Bulldine. n mee a t., Mh een Av. 
of air or oxygen up to 95,000 feec jasper Avenue, Tel 3 
jephone : Tel.: Hudson 5-4461 
and 135 litres/min. at 100,000 feet. Edmonton 


Tel: GArden 4-2247 
& GArden 4-1808 


UNiversity 1-7 286 


JOHANNESBURG CALCUTTA BRUSSELS 
TELEPHONE 401, Prudential 2 Hare Street, 99 Rue de la Loi 
PARKSTONE Or, Assurance Buildings, Telephone : Telephone : 
4900 (2 Lines) 94, Main Street, 23-3274 12.00.05 
Tel.: 33-3048 
ROTARY COMPRESSORS LTQ 


ALDER ROAD PARKSTONE POOLE 
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‘A UNIQUE EXPERIENCE ” 


For 28 years experience in 


ANODISING and ELECTRO-PLATING 


to 
The Aircraft Industry 
o 
TECHNICAL PLATINGS LIMITED 
TEDDINGTON 


TEDDINGTON LOCK 4381-4 


Telephone Nos. : 


For the COMET A. JETLINER 


AUTOMATIC. 
VOLTAGE = 
REGULATORS _ 


Automatic voltage regulator 
% Type S0/51858 used in conjunc- 
tion with the B.T.H. genera- 
tors on the Comet 4. 


(ET ENGINES. 


Pilot regulator Type 22/56534 for 
controlling Type §o)s1888 to en- 
sure c voltage control of the 


As supplied to Rolls-Royce Ltd., Bristol 
Aircraft Ltd., De Havilland, Briggs Motor 
Bodies Ltd. and Bristol Siddeley Ltd. 
for Avon, Derwent, Nene, Olympus, 


-¥ 
4 Proteus, Sapphire, Mamba, etc. 
a EQUATOR WHEELS & SECTIONS LTD. 
NEWTON BROTHERS (DERBY) LIMITED | | Grm:*seciom™ | eee eee 
rov 
nn pga dll ye GRAMS : RS. dd Specialists in Cold Rolling, Forming and Coiling for the Aircraft Trade 


PHONE: DERBY 47676 (4 LINES) 
London Office: imperial Buildings, 56 Kingsway, W.C. 2. 
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BOEING - COMET - CARAVELLE -; 


Oe 


AUTO DIESELS 
aircraft starting and 
servicing equipment 


Manufacturers of alltypes 

of Electrical and Compressed 
Air Starters as used by the 
latest Jetliners. Suppliers 

to the ROYAL AIR FORCE. 


Bol is : Cas 
Uxbridge - Middiesex - Tel: Uxbridge 8262 (Slines) ‘Grams & Cabiss: Autodiesel, Uxbridge. 


In the CometIV FRE p lim fine furnishing fabrics 
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HARDY SPICER UNIVERSAL JOINTS HAVE 
MANY APPLICATIONS IN AIRCRAFT DESIGN... 


Bristol 171 Helicopter Tailpiece. 
Hardy Spicer Universal Joints used 
for tail rotor drive. 


in particular— Helicopter power 


transmission, auxiliary gearbox drives, 
remote controls, 


and ancillary units. 


Birtield Group 


HARDY SPICER LIMITED 


CHESTER ROAD - ERDINGTON 


BIRMINGHAM - 24 


TELEPHONE: ERDINGTON 2191 (18 lines) 


CASTORS IN AIRCRAFT SERVICING 


3 a oe Quar Vi Crystals 
ea world in all climatic conditions, 
c 
in the building and maintenance of aircraft. aya aro 400% to 100m% 
Flexello’s enormous range of castors covers developed Quick ; Deliveries 
every field of industry and domestic life. “Te caveie felt Competitive Prices 
of the Es E.1.D. and A.R.B. APPROVED 


Our Fabricating Division designs and 
manufactures “specials” for extra heavy and 
difficult applications. 
CONSTANT QUALITY 
CASTORS 


CATHODEON CRYSTALS LIMITED 


LINTON CAMBRIDGE TEL: LINTON SO! 


For full particulars apply to Dept. 4 
Flexello Castors & Wheels Ltd. Slough, Bucks. Tel: Slough 24121 
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= oll 


AIR - —_ 
Sh : See us at 
\ STAND 216 


is the Se preme lightweight at Fapahaneng 
high-temperature msulating material 


REFRASIL insulating blankets, covered in cloth or stainless steel, are ideal for Refrasil skill and experience in 
all types of gas turbine. They are used by Rolls-Royce, de Havilland, Bristol’ light gauge stainless steel fabri- 


Siddeley, Napier, and many other leading engine makers. 


cation are at your disposal, too. 
You can find out about them 


Find out more about Refrasil. Write for a detailed brochure:— from the same sources. 


THE BRITISH REFRASIL CO. LTD., Stillington, Co. Durham. Telephone: Stillington 351 


A member of the Darlington Group ot Companies 


L. 


announcemenet 


Range of Vibration 


WOR LET: VIBRATION TEST 


1) 3,000 Ibs. thrust vibrator (Type V1001) 


with 10 KW drive amplifier. (Type 10K) 
including automatic frequency L A he oO ta A ? 0 34 Y 


sweep control. (Type SFO.1!) 


al 
' we have opened in one of our London factories a 


Manned by experienced Vibration Engineers, 
2) 800 Ibs. thrust vibrator (Type VI000B) the laboratory can accept Vibration work for 

with 2KW drive amplifier. customers who are unable to carry out their own 
tests, due either to heavy commitments or equipment 


3) 550 Ibs. thrust vibrator (Type V1000) bei ilabl 
not being available. 


with 1KW drive amplifier. 


All enquiries should be sent to Vibration Test Dept. 
4) 250 Ibs. thrust vibrator (Type V999) i 


with 500 watt. drive amplifier. t WW e isa R y A Be . A Vv A Cc) - L T D 


designers and manufacturers of amplifiers and vibrators for modern industry 


17, Stratton Street, W.1. Phone: GROsvenor 1926 
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See us at the SBAC show STAND 153 


Whatever the hazard... it’s safer with 


SIEBE, GORMAN 


eStestisnad ere 


AIRCRAFT SEAT-BELT 


This aircraft safety-belt, approved by Siebe, Gorman aircraft safety-belts are 
the Air Registration Board, is quick available in colours to match most 
and easy to fasten, adjust or release. aircraft colour schemes, or special 
This belt is just one of many safety colours can be supplied on request. 
devices supplied by Siebe, Gorman for 
greater safety in flying, and is inservice Siebe, Gorman are long-established 
with the leading airlines, and specified suppliers of all types of safety equip- 
by aircraft manufacturers. Made from ment to the Air Ministry, War Office, 
strong hard wearing nylon webbing, Admiralty, Public Services and Industry. 


SIEBE, GORMAN & CO., LTD., 
NEPTUNE WORKS - DAVIS ROAD - CHESSINGTON - SURREY 


TELEGRAMS : SIEBE, CHESSINGTON ~- TELEPHONE: ELMBRIDGE 5900 
Manchester Office: 274 Deansgate * Telephone: Deansgate 6000 


The AIRCRAFT PACKERS 
ano SHIPPERS 


For OVER 30 YEARS 
we have specialised in 
aircraft packing and there is no substitute for 


experience. Our extensive premises at We Specialise in 
Chiswick embody modern handling methods Ng AIRCRAFT 


and facilities for grouping, and have long been 
yee. f STANDARD PARTS 


a focal point for the or of aircraft and 


ancillary equipment for the Industry. Ground WRITE FOR OUR 
equipment, power plants, tugs, trollies, LATEST STOCK Lust 
radomes, canopies, fire-fighting appliances, 


parachutes, instruments and radio equipment 
emanating from all the principal manufacturers 
throughout the country are routed so that the 
well-proved service of R. & J. Park Ltd. can pack 


CURD COMPONENTS 


and ship to all parts of the world. bkIMITED 


R.&J. PARK LTD 


9 BROWNFIELDS 
WELWYN GARDEN CITY 
HERTFORDSHIRE 
f Telephone: WELWYN GARDEN 54,. 


EXPORT PACKERS © 
Of EXPERIENCE — 


Registered Office and 


Packing Works : 

DOMINION HOUSE 
THAMES ROAD, LONDON, W.4 
Telephone: Chiswick 7761 Cables : “ Parkdomin, Chisk.” 

APPROVED A.1.D., 1.F.V., 1.E.M.E., C.1.E., ADMIRALTY 
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FOR PRECISION MADE JIGS AND 


TOOLS, PRESS TOOLS AND PRESSINGS, METAL 
? SPINNINGS, SHEET METAL WORK, PROTOTYPE 
AND EXPERIMENTAL ASSEMBLIES... 


125,000 square feet of precision engineering workshops, 
devoted to the production of reliable tools, assemblies 
and components—and they're available 

to you. We are used to the unusual, to 

close co-operation with our customers and 
intelligent understanding of their needs. We 


“—— e 
serve many of Britain’s leading manufacturers— Nhe PPCHUNONn MNCS 


(The Cornercroft Group of Companies) 
Ace Works, Coventry 
Telephone : Coventry 40561 


Subsidiaries : Cornercrofe (Plastics) Ltd. 
The Metal Spinning Co., Ltd James Beresford & Son Ltd. 


some of the most exacting—and can place valuable 


skill and experience at your disposal. 


NC307 


Cn Mhe Ground er Hf Z/ 


© BY JET 
© BY ROCKET 
© BY WHATE 
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STARS 


The finest fasteners made 
SEE THEM ON STAND No. 128 S.B.A.C. EXHIBITION 


OZUS FASTENER EUROPE LTD.. FACTORY ESTATE, GUILDFORD RD., FARNHAM, SURREY. Soles Agents in U.K. THOMAS P. HEADLAND LTD., MELON RD., PECKHAM, LONDON S.£. 15 
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LIMITED 


ADVANCED PROJECTS GROUP 


HAWKER SIDDELEY AVIATION have an advanced design team 
working on SUPERSONIC TRANSPORTS, MANNED and UNMANNED 
VEHICLES and various aspects of ASTRONAUTICS. 

This Advanced Projects Group is now fiourishing at KINGSTON 
upon THAMES, SURREY. 


The Group was formed by drawing upon some of the senior personnel from within 
Hawker Siddeley, but there are excellent career opportunities open to other technologists and 
engineers of high ability. 

Here then, is the opportunity for, and the challenge to, capable and enthusiastic men, 
in exciting work of tremendous interest and importance : these are the men we want:— 


THEORETICAL AERODYNAMICISTS 
MATHEMATICIANS ccs .:0 orion cones 
PROPULSION ENGINEERS 

SERVO AND SYSTEMS ENGINEERS 
STRUCTURAL ENGINEERS 

PROJECT DESIGNER DRAUGHTSMEN 


Applicants must be well qualified and Aerodynamicists, Mathematicians and Engineers 
must have honours degrees or equivalent, and at least five years’ experience in similar positions 
in industry or research establishments. 


Many of these appointments will carry monthly staff status, with Hawker Siddeley 
Superannuation, and the salaries, prospects and working conditions are second to none in the 
British Aircraft Industry. 


Detailed applications should be addressed to: 
THE CHIEF ENGINEER, 


HAWKER SIDDELEY AVIATION LIMITED 


RICHMOND ROAD, KINGSTON-upon-THAMES, SURREY 
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In addition to these Advanced Projects the operating Companies of HAWKER 
SIDDELEY AVIATION are themselves constantly engaged in designing and developing new 
Aircraft and Weapons. 


Specific vacancies are: 
HAWKER AIRCRAFT LIMITED 


AERODYNAMICISTS (preferably Post Graduates and Graduates) 

MATHEMATICIANS (preferably First Class Honours) 

RESEARCH & DEVELOPMENT ENGINEERS .......... , 
STRESS ENGINEERS (preferably Graduates) ‘ Fs 
DRAUGHTSMEN, Structural, electrical and other systems. (preferably HNC with three years’ experience) 


Salaries will be offered within a wide range according to qualifications and experience. e 
Increments will be awarded on merit so that for men of suitable qualifications, ability and 
personality the prospects of advancement are excellent. 


Applications to: The Personnel Supervisor, 


HAWKER AIRCRAFT LIMITED 


RICHMOND ROAD, KINGSTON-upon-THAMES, SURREY 
We Se OD OE SS 


A. V. ROE & CO. LTD., WEAPONS RESEARCH DIVISION 


(This Division is situated at Woodford, Cheshire, in country surroundings and is 9 miles 
from Manchester and 15 miles from Buxton, Derbyshire.) 


SENIOR AERODYNAMICIST—spp1ications invited for men with at least five years’ 


appropriate experience. The salary will compare favourably with that offered elsewhere in the industry. 


Fascinating work is offered to 


TECHNOLOGISTS & DESIGNERS in the ficid of PRECISION NAVIGATIONAL 


INSTRUMENTS. Vacancies exist (some also at Harrow, Middlesex) in all grades in the INSTRUMENT COMPONENTS 
ENGINEERING DEPARTMENT. 


Applications to: The Chief Engineer, 


A. V. ROE & COMPANY LIMITED 


WEAPONS RESEARCH DIVISION, WOODFORD, CHESHIRE 
8 AS A Se SS A SP ST ES GG ee 
The Division also wants : 


ELECTRONIC, SERVO and HYDRAULIC ENGINEERS : 


_ These vacancies are on senior staff and applicants should possess honours degrees or equivalent in mechanical or electrica] 
engineering or physics, and have had at least four years’ relevant experience. Interviews can be arranged in London, Manchester or 
Woodford, Cheshire, at times convenient to applicants. 


Applications to: THE PERSONNEL MANAGER, 


A. V. ROE & COMPANY LIMITED 


GREENGATE, MIDDLETON, MANCHESTER 
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ADVANCED PROJECTS GROUP 


HAWKER SIDDELEY AVIATION have an advanced design team 
working on SUPERSONIC TRANSPORTS, MANNED and UNMANNED 
VEHICLES and various aspects of ASTRONAUTICS. 

This Advanced Projects Group is now flourishing at KINGSTON 
upon THAMES, SURREY. 


The Group was formed by drawing upon some of the senior personnel from within 
Hawker Siddeley, but there are excellent career opportunities open to other technologists and 
engineers of high ability. 

Here then, is the opportunity for, and the challenge to, capable and enthusiastic men, 
in exciting work of tremendous interest and importance : these are the men we want:— 


THEORETICAL AERODYNAMICISTS 
MATHEMATICIANS ois ercinw: 001 conpuen 
PROPULSION ENGINEERS 

SERVO AND SYSTEMS ENGINEERS 
STRUCTURAL ENGINEERS 

PROJECT DESIGNER DRAUGHTSMEN 


Applicants must be well qualified and Aerodynamicists, Mathematicians and Engineers 
must have honours degrees or equivalent, and at least five years’ experience in similar positions 
in industry or research establishments. 


Many of these appointments will carry monthly staff status, with Hawker Siddeley 
Superannuation, and the salaries, prospects and working conditions are second to none in the 
British Aircraft Industry. 


Detailed applications should be addressed to: 
THE CHIEF ENGINEER, 


HAWKER SIDDELEY AVIATION LIMITED 


RICHMOND ROAD, KINGSTON-upon-THAMES, SURREY 
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In addition to these Advanced Projects the operating Companies of HAWKER 
SIDDELEY AVIATION are themselves constantly engaged in designing and developing new 
Aircraft and Weapons. 


Specific vacancies are: 
HAWKER AIRCRAFT LIMITED 


AERODYNAMICISTS (preferably Post Graduates and Graduates) 
MATHEMATICIANS (preferably First Class Honours) 

RESEARCH & DEVELOPMENT ENGINEERS .<..:..:.. 

STRESS ENGINEERS (preferably Graduates) 

DRAUGHTSMEN, Structural, electrical and other systems. (preferably HNC with three years’ experience) 


Salaries will be offered within a wide range according to qualifications and experience. 
Increments will be awarded on merit so that for men of suitable qualifications, ability and 
personality the prospects of advancement are excellent. 


Applications to: The Personnel Supervisor, 


HAWKER AIRCRAFT LIMITED 


RICHMOND ROAD, KINGSTON-upon-THAMES, SURREY 
Fo ES ES SS SO ME ES 


A. V. ROE & CO. LTD., WEAPONS RESEARCH DIVISION 


(This Division is situated at Woodford, Cheshire, in country surroundings and is 9 miles 
from Manchester and 15 miles from Buxton, Derbyshire.) 


SENIOR AERODYNAMICIST— a ppiications invited for men with at least five years’ 


appropriate experience. The salary will compare favourably with that offered elsewhere in the industry. 


Fascinating work is offered to 


TECHNOLOGISTS & DESIGNERS in the field of PRECISION NAVIGATIONAL 


INSTRUMENTS. Vacancies exist (some also at Harrow, Middlesex) in all grades in the INSTRUMENT COMPONENTS 
ENGINEERING DEPARTMENT. 


Applications to: The Chief Engineer, 


A. V. ROE & COMPANY LIMITED 


WEAPONS RESEARCH DIVISION, WOODFORD, CHESHIRE 
SS OS GE SS ee 
The Division also wants : 


ELECTRONIC, SERVO and HYDRAULIC ENGINEERS 


_ These vacancies are on senior staff and applicants should possess honours degrees or equivalent in mechanical or electrical 
engineering or physics, and have had at least four years’ relevant experience. Interviews can be arranged in London, Manchester or 
Woodford, Cheshire, at times convenient to applicants. 


Applications to: THE PERSONNEL MANAGER, 


A. V. ROE & COMPANY LIMITED 


GREENGATE, MIDDLETON, MANCHESTER 
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Light - strong -corrosion-resistant 


TITANIU 


Most people concerned with metals know what it 
is but not everyone is aware of what it can do. If you 
feel that you should know more about this light, 
strong and corrosion-resistant metal, then 

write for brochure on properties and forms to: 


TITANIUM METAL & ALLOYS LTD 
2 METAL EXCHANGE BUILDINGS 
LONDON £.C.3. TEL: MANSION HOUSE 4521 


WORKS: SHEFFIELD 


“ROLLERS OF MODERN METALS" 


NOW. A 2000 hr. No maintenance life 
from a miniature fan from the AIRMAX 
range. 
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4 ful sracto woes Védow 
Vaarnad (297mm) (4 70am) ON 2 Ye" PCO (52 29am) 


T H5/Y2358 
AIRMAX iif%,” 


Designed to conform with M.O.S. specifications. 


The AIRMAX range extends from models 
of 1" diameter upwards for 400 c/s, 1000 
c/s, 50/60 c/s. D.C. operation. 


Cooling for all Airborne and Electronic Equipment. 
A. K. FANS LTD. 


20 UPPER PARK ROAD 
LONDON, N.W.3 


Tel.: PRimrose 5969 P.B.X. 


THESE ARE ONLY 
THREE OF 


DIFFERENT TOOLS 


NOT ONLY 2,500 DIFFERENT TOOLS, BUT 2,500 STOCK 
TOOLS. AVAILABLE IN ENGLISH, AMERICAN, UNIFIED & 
MET! — MADE FROM CHROME ALLOY STEEL. SUPERBLY 


EACH ONE THE BEST IN ITS CLASS. 


ALLOY 
4) 
CJ 
£8vic 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 
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MASTER REFERENCE 


The entirely new Mark 11 Master Reference Gyro, half 


The Mark 1 Master Reference Gyro is now fitted to all 
the diameter of the Mark 1, is now undergoing tests.. 


Britain’s latest Fighter Aircraft, as basic equipment. 


t 
| 
f 
} 
f 
a 
f 
f 
/ 
“A 
* - * e ° 
For full information 
about this 
aad L latest instrument, rte ee se 
“fee please write to :- 


THE PRECISION PEOPLE eae 


G. BROWN LTD. SHAKESPEARE STREET+ WATFORD: HERTS. 
Telephone: Watford 27241. Telegrams: “Sidbrownix - Watford” 


S 
Incorporating The Submarine Signal Co. (London) Ltd 
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| Chosen for the ... 
— Armstrong Whitworth 


ARGOSY 
/ 


yDRAULC POWER PACKS 


~ 7 INTEGRA 
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Message to ‘Mods Bods” and their victims in the Purchasing Depariment:— 


“95 TET U.K.’s leading Stockists of all metals to 
[./A.R.B. specifications — specialise in solving 
last-minute headaches, rush jobs and priority problems 


Leave it to us: it will leave us for you in record time 
And remember our large stocks: If you order production 
. material from us, we will deliver to your schedule 
Sheet, Bar, Tube+Competitive prices. Willing Service 


L.17, L.16, SIC-H, L.59, L.60, L.6!1, DTD.634, DTD.606, 
HSIOWP, L.70, L.71, L.72, L.73, DTD.710, DTD.687, 
DTD.5010/40, L.34, L.44, NES, NE6, HEIOWP, HE30WP, 
DTD.423, 1.64, L.65, DTD.363, L.54, L.55, L.56, L.62, 
L.63, HTIOW, HTIOWP etc. 

S.1, S.14, S.21, $.94/6, S.61, S.80, S.110, S.510, S.511, 
S.514, $.521 etc. 


Ai LEO RAPP LIMITED 


Wimborne Avenue, Norwood Green, Southall, Middlesex 
Telephone : SOUthall 2322 (20 lines) 
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LON S DALE 


pen 


AIRCRAFT PASSENGER CHAIRS 


DOUBLE - 35} LBS. 
TRIPLE - 48 LBS. 


Stand S. The Hawker 
Exhibited at Farnborough Air Show Siddeley Group Avro 748. 
Stand No. 19. Latex Upholstery Limited installed in the Fairey Rotodyne. 


AIRCRAFT 
FURNISHING 


[TF & D 


41 LONSDALE ROAD - LONDON -: W.II 
ENGLAND -: TEL: BAYSWATER 6262-5 
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Control systems 


Universal joints 


Flexible pipe couplings >= 


Ancillary equipment 


S.B.A.C. display. ... 


We design, develop and manu- 
factureaircraft control equipment, 
universal joints, flexible and self 
sealing coupling fasteners, gear 
boxes, maintenance equipment, 
standard parts, etc. 


stand 134 


Space does not permit mention 
of all our activities. A visit to 
our stand will prove to be time 
well spent for all actively in- 
terested in the aeronautical 
industry. 


AERO CONTROLS LTD. 


INDUSTRIAL ESTATE, WEEDON ROAD, NORTHAMPTON 
Telephone: Northampton 33131. 


FILTRATION METHODS 


RESEARCH | MISSILES | AIRCRAFT | NUCLEAR | INDUSTRIAL 
FILTRATION SYSTEMS 


Laboratory developed for all hydraulic lubricating = \ ! : 


MD 


CONTAMINATION 
CONTROL 


and gaseous applications utilising metal and/or 
plastic medias having a micron rating of °5 to 

100 microns at flows up to ; 
100 g.p.m. and 10,000 p.s.i. 
at temperatures between 


—100° to 1,000° The services of a pressurised, 


Centigrade. ultra-clean laboratory are available 


for the analysis particle counting and 


origination of all system contaminants. 


THERMAL CONTROL CO. LTD., 


FILTRATION LABORATORIES, 
SACKVILLE ROAD + HOVE - SUSSEX 
Telephone: HOVE 35929 
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PACKINGS, OIL SEALS AND 
PRECISION RUBBER MOULDINGS 


We are specialists in the design and 
manufacture of Hydraulic and 
Pneumatic Packings, Oil Seals, 
Bonded and Precision 
Mouldings in Natural, 
Synthetic and Silicone 
Rubbers, etc. 
‘*Dynapac’’ Machine 
Mounting Pads. 
“Dynalink” All Metal 


Flexible Couplings. 
“Flylite’’ “Flylex” Hose 


assemblies. 
“Rotopac” Rings; ‘ Twinpac”; 
«Veepac"’; «« Duopac"’; « Buplex”’; 
“ Bal-sele"”’ 


B.A.L. L°- 


incorporating 


THOMAS BOORN & CO. LTD. 
SALES & EXPORT DIVISION: 


LONDON OFFICE : POLYPAC WORKS 
PULSOMETER HOUSE DUDLEY 
20-26 LAMB’S CONDUIT ST. WORCESTERSHIRE 
LONDON, W.C.1 Tel: Dudley 55061/2/3 
Tel: HOLborn 1402 Cables & Telegraphic Address : 


Packing - Birmingham 
MEMBERS OF THE.PULSOMETER GROUP OF COMPANIES 


GANG CHANNEL @ 

FLOATING ANCHOR NUT *:72 @ 
MINIATURE ANCHOR NUT *:°31 @ 
MINIATURE FLOATING ANCHOR NUT *°:44 @ 
SELF-SEAL NUT *1:26 @ 


= SETTING STANDARDS OF PROGRESS 


@ HEX NUT *-42 


@ RIGHT ANGLE FLOATING ANCHOR NUT 
*-52 (max. +) 


@ DOUBLE ANCHOR NUT *°41 


K A Y L O C K @ HIGH TENSILE HIGH TEMPERATURE 
NUT *-41 


Lightweight all metal @ LOW HEIGHT REDUCED WRENCHING 
SELF LOCKING NUTS TENSILE HEX NUT *-30 

SAVE UP TO 80°, DIRECT NUT WEIGHT "Nana 

SOLE CONCESSIONAIRES FOR THE UNITED KINGDOM 
Cc. J. FOX & SONS (AVIATION) LTD. 

117 VICTORIA STREET - LONDON ~- S.W.I < Victoria 0204/5 
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ALUMINIUM . 
FOR THE y 
AIRCRAFT INDUSTRY 


SHEET - COIL STRIP - CIRCLES 


in Standard or Non-standard sizes 
Rolled to current A.LD. & A.R.B. specifications 


ALUMINIUM 
CORPORATION 


LIMITED 


SALES OFFICE 

30 CHARLES II STREET, LONDON, S.W.1 
Phone: TRA 3104 

ROLLING MILLS 

DOLGARROG, CONWAY, NORTH WALES 


With acknowledgments to Westland Aircraft Ltd. 
Acknowledgments to Biackburn & General Aircraft Ltd. 


PRECISION SHEET METAL WORKERS AND 
LIGHT ENGINEERS TO THE AIRCRAFT INDUSTRY 


with the following: Fabricated parts and assemblies, manufacturers 
of conduit assemblies for the Viscount electrical harness, fairings, 
bulkheads, air intakes, cooling ducts, exhaust panels, plug screens, 
fuel oil or drain tanks, plenum panels, brackets, clips and other 
components in ferrous and non-ferrous metals. Tools, jigs and 
machined parts for the assemblies can be produced in our own 
workshops. Let us quote for your requirements. 


5 M.O.S. APPROVED FULLY APPROVED A.R.B. 
i D.G.1. No. 50037 REF. No. A1/2502/47 
4 C. W. FLETCHER & SONS, LTD. 
5 HEAD OFFICE: STERLING WORKS, ARUNDEL STREET, 

: SHEFFIELD, |. 
- ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, |. 
a TELEPHONE : ESTABLISHED TELEGRAMS : 


: SHEFFIELD 28049 & 28040 1891 «“ ASSAYED, SHEFFIELD" 
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| HIGH ALTITUDE 
| CARBON BRUSHES 


... have solved the 
problem of high altitude 
brush wear on modern 
Aircraft 


The NOBRAC scientists 
are also available to 
solve your carbon brush 
and carbon seal 
problems 


For further details 


please contact 
NWT CARBON LIMITED 


COMMERCE WAY °« LANCING - SUSSEX 
Telephone Number Lancing 2053 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS 


Do you know and 


make use of 


The 
PACKAGING 
SERVICE 


provided by 


Approved design department 
Approved packaging department 
Free collection and despatch 


Prompt and competitive 
service 


For further information please contact 


M.B. PACKAGING LIMITED 


53 NORTH RD - 


LANCING - SUSSEX 
Telephone Number Lancing 3421 
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There’s no comparison .. . 


That’s how we feel about the new Bosch High Frequency 
Tools. So many advantages over pneumatic or ordinary 
electric tools. They have a better power weight ratio, 
are cheaper to install, cheaper to run and safer. There's 


a complete range of drills, polishers, screwdrivers, 
sanders and shears. 
Write for full details. 


1% SEPTEMBER 4, 1959 


Details from 
BOSCH LTD. 20 CARLISLE ROAD LONDON N.W.9 Colindale 0161 
Pioneers in the production of hot and cold ea ale 
rolled strip, to all specifications and for all SUPER AERO 45 
purposes. Now available with full Public Transport C. of A. 
Attractive all-metal 4-seat aircraft of modern design, bui!t 
to the finest engineering standards. Ideal for private and 
business users. 
Economical operation with comfort and safety. Demon- 
. a. strations upon request. 
Visit our Stand 3% Early delivery with British validated C. of A. Sterling 
payment. Spare parts readily available. 
No. 253 Sele U.K. distributor for OMNIPOL, Prague: 
Group Captain EDWARD MOLE, 
3 Red Place * Green Street 
at the Mayfair, London, W.1 
Tel.: Grosvenor 4360 
S.B.A.C. Show 
Pe aera BY META-SOKOL 
J. J. HABERSHON & SONS LTD. . 


HOLMES MILLS : ROTHERHAM 
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“AEROPLANE 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 
RATES—10d. per word (minimum 12 words 10/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-12-6 per single column inch. Centred lines 
£1. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers. 
TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
YF rpeneall Bowling Green Lane, London, 
1 


DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
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AIRCRAFT FOR SALE 
W. S. SMAcKLETON. [LTD 


EUROPE’S LEADING AIRCRAFT BROKERS 


OUR SALES IN RECENT WEEKS INCLUDE THE 
FOLLOWING 

AUSTER AIGLET TRAINER, G-AMTC 

AUSTER AIGLET TRAINER, G-AMTE 

AUSTER MARK VD, G-AOCR 

AUSTER ALPHA, G-APAFI 

AUSTER AUTOCAR, G-AOHZ 

AVIATION TRADERS CIVIL PRENTICE, G-AOKO 

BRISTOL 170 MARK 31E WAYFARER, G-AMLI 

DE HAVILLAND CHIPMUNK, G-AOSA 

DE HAVILLAND CHIPMUNK, G-APSB 

DE HAVILLAND CHIPMUNK, WD.334 

DE HAVILLAND HERON, G-APKW 

DE HAVILLAND RAPIDE, G-AJCL 

DE HAVILLAND MOTH MINOR, G-AFPD 

DE HAVILLAND TIGER MOTH, G-APPN 

DE HAVILLAND TIGER MOTH, G-APVT 

DOUGLAS DAKOTA, G-APPO 

GARLAND-BIANCHI LINNET, G-APRH 

MILES GEMINI, G-AKEL. 

MILES GEMINI, G-AKHB 

MILES MESSENGER, G-AJYZ 

PERCIVAL PROCTOR MARK V, G-AIES 

PIPER APACHE, OO-CCH 

PIPER APACHE, EI-AKI 

PIAGGIO P.166, G-APVE 

WE WOULD DEEM IT A PRIVILEGE TO 
CONDUCT BUSINESS WITH YOU, TOO 


W. S. ——— KLETON, isis 


175 PICCADILLY LONDON, W.! 


Phone, Hyde Park 2448-9 
Cable: Shackhud, London 498-2 


IGER MOTH, C€ of A. expires 27.4.60, £550 
Auster JIN. C. of A. expires 17.4,60, £1,450 

OTH well below market price Lancashire Acro 
Club, Barton Aerodrome, Eccles, Eccles 1866 


498- 
OLLASONS for Tiger Moths. Croydon 5151 
222-708 

APIDE, eight seats, Murphy 36-channel V.H.F 
engines 400 hours, current C. of A., late property 


famous aircraft manufacturers, total 2,650 hours, 
£1,750 Box 977, care of THe AEROPLANE AND 
ASTRONAUTICS x498-8866 


OR sale or long-term charter, three Viscount 761D 
aircraft with Rolls-Royce Dart 510, complete C 

of A., new engines and propellers and sufficient aircraft 
spares Best offers invited Apply. Union of Burma 
Airways Board, 104 Strand Rd., Rangoon, Burma 
498-9 

ESSNA 195, two of these aircraft and spares, 
£10,000. Box A984, care of THE AFROPLANE AND 
ASTRONAUTICS 498-15 


‘> AVELAIR, L>- 
AIRCRAFT SALES AND FINANCING 
SPECIALISTS 


assTOL Type 170 Mk. 21 and Mk. 31 Entire 
flee evesianis at prices designed to climinate 


IGLAS pDc3 Low time passenger-cargo con- 
vertible for sale at £19,000 or lease terms 


ONVAIR 440. Fleet of 11 available, in excellent 
condition, from $325,000 ecac 
LSC OUNT 707 Fleet available with nil hours 


since 3,000-hour overhaul 
OUGLAS DC6 Passenger aircraft, just com- 
pleted major airframe overhaul, £150,000 or offer 
ban nol siadly arranged, and for full details 
. con 
RAVELAIR. “LTD. 115 Oxford St., London, W.1 
Phone, Gerrard 3382 498-4 


IT’S HERE ! 
The fabulous 


MOONEY MARK 20 


NOW AVAILABLE FOR U.K. 

DEMONSTRATION, AMERICA’S 

MOST ADVANCED, EFFICIENT, 

ATTRACTIVE AIRCRAFT AND AT 
A REASONABLE PRICE. 


Just compare these facts and figures and 
see how much more a Mooney gives you 
for your money. 


150 H.P. Lycoming Engine. 

165 M.P.H. Cruise. 

ECONOMY at 20 miles per galion. 

RANGE up to 900 miles. 

CLIMB 900 feet per minute. 

ALL Metal fuselage. 

LAMINAR flow wing design (Military proven). 

EXCELLENT comfort for 4 adults plus 120 Ibs. 

baggage. 

TRICYCLE UNDERCARRIAGE, fully retract- 

able (two seconds up, two seconds down). 

** LOW PRICE £6,850 approx. 
DELIVERED U.K. AND DUTY PAID. 

For illustrated brochure, demonstration or additional 

information please contact sole agents 


TRAVELAIR LTD. 
115 OXFORD ST., LONDON, W.! 
Tel.: GERrard 3383 Cables: Equipair London 


SO bb 


* 


PIAGGIO EXECUTIVES 


THE SIX/EIGHT SEATER P.166, THE P.136-L 

AMPHIBIAN AND THE AEROBATIC P.149-D 

CAN BE IMPORTED ON AN OPEN GENERAL 

LICENCE WITHOUT DOLLAR WORRIES. 
Ask your dealer, or Write 


Aero-Enterprises (Boreham Wood) Ltd. 


17 Drayton Road, Boreham Wood, Herts. 


BY AVIATION LTD 


Telephone. ETWALL 323 


A Midsummer Bargain? 
FOR IMMEDIATE DELIVERY 


We offer a really excellent 
AUSTER Jj5S 
AIGLET TRAINER 


with 4 seats, aerobatic category C. of A. 
Full instrument panel. Night flying 
equipment including landing lamp. Glider 
towing hook. EKCO 2-channel V.H.F. 
radio. Starter and generator In 1st 
class condition throughout. This Aircraft 
which has been resprayed at a recent 
check 5 by the makers is available ex 
Derby for 


£2,250 
A Chipmunk might be accepted in Part 
Exchange. 


LONDON OFFICE: Tel mere 
78 BUCKINGHAM GATE, S.W 
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CLASSIFIED ADVERTISEMENTS 


“ The Aeroplane and Astronautics,”” Commission 
1% (minimum 2/-) on amount deposited 

BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,"’ may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 
and replies sent to Box AOOO, care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.” 
Telex: 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616. 
50 Hertford Street, Coventry. Telephone: 
Coventry 62464. 1 Brazennose Street, Mancheste 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow Telephone: Glasgow Central 1413. 


R. K. pen. | Prec, 


AIRCRAFT SALES. 

ANY readers of this issue of Tue As&ROPLANE 

AND AofsvNALTICS May not be regulars, many 
indeed being introduced to aviation. For those not 
in aviation, perhaps the idea of learning to fly and 
owning your own plane seems out of the question on 
expense grounds Ihe cost of purchasing a good 
plane can be less than buying a small car, i.e., 
Proctors all marks, four seats, radio, full C. of A., 
yw hours, from £400 to £800 Also many other 
types The layman can qualify hie licence for 


00 
S lear Continent then becomes a day trip 


E sell all types and provide best possible service, 


including free consultation 
OR potential customers of American planes, we 
offer free air fare to the U.S.A. to inspect and 
approve their choice Our representative will gladly 
demonstrate and deliver any 
S. Tri-pacers from £1,940. Comanches from 
£4,900, Apaches from 140 and the Pawnec- 
Brilliant new agricultural ahaa 
ESSNA, 140 from £1,765-£1,870, 170 from £1,975, 
172 from £2,665, 180 from £3,535, 182 £3,730. 


LUS all British types from £450. 


R K. DUNDAS, LTD Dpades ee 59 Saint 
¢ James's St., London, S.W.1 ,, Hyde ag 


371 Cables, “ Dundas, Piccy, ap ." 


Aircraft Wanted 


CRAP .aircraf aluminium and  stainiess steel 
L 


urgently required Lowton Metals, td, ,Lowton 
Saint Mary's, near Warrington Leigh 1444 
z-7i1 
HILTON D.W.1. monoplane wanted, an condition, 
t revairan.<¢ (i). HM. baker, Officers’ Me R.A 
Little Rissington, Glos “406- 
AIRCRAFT ACCESSORIES, SPARES 


AND COMPONENTS 


OMPONENTS, spares and instruments for all 

aircraft and engines A released. Airtrade, 
Lid., Croydon Airport Phone, Croydon 3 

z7zz-715 

OLLASONS for Tiger Moth and Gipsy engine 

Spares Croydon 45151} 222-709 


PHILLrs AND WHITE, LTD 


FFER from stock a comprehensive range of new 
spares and components for the following engines: 
HEETAH IX, X and XV, de Havilland Gipsy. 
Major and Queen series 
NSTRUMENTS and instrument parts, navigational 
equipment electrical components and aircraft 
Spares are also available from stock 
61 QUEENS GARDENS, London, W.2. Phone, 
Ambassador 48651, 764 Cabies, “ae 
c n 722-670 
Ol LASONS are speciali ote in the overhaul ad a} 
Gipsy engines Croydon 5151, 


EPAIRCRAFT, LTD., The Common, C mentee 


Surrey (Cranieigh 536.) For instrument and 
autopilot overhauls zzz-701 
IGHT aircraft operators We have for disposal 
100 brand-new tyres, size 6.00 by 64, suitable for 
Austers and many other types of light aircraft ese 
tyres and other Auster Spares are being sold at 
ridiculously low prices Apply: Wiltshire School of 
Flying Thruxton Aerodrome, Andover, Hants 
498-8863 
HE REGIONAL AIR TRADING CO., Croydon 
Ai rport, for Rap side spares of every description. 
Phone. Creydon 85 z-714 


IGER Moth spares, flying wires, entinnindeds legs. 
wings, propellers, bdlind-flying hoods Vendair, 
(London), Ltd., Croydon Airport. Cro $777. 498-16 


IPSY Queen 70-4 engine, time expired; also com- 
plete engine nacelle Offers please, Box A982, 
care of THE AEROPLANE AND ASTRONAUTICS 498-14 


IRFRAME spares for Dakotas, Harvards, Piper 
A Cub Fairchilds Argus Beechcraft, D-17S 
saaine spares for Pratt 
; yooming, etc. 
accessories and instruments for sh types of aircraft. 

J. WALTER, LTD., The Drive, sestey, Surrey 
A. Phone Horley 1420 and 4294 Cables, 
“ Cubeng, Horley.’ 498-10 


Mosquito, Spi fire, F refly 
A . “ 
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ME /BETUN Copeman 
SOLDERING 
EQUIPMENT 


BY S 
PRECISION 
SOLDERING 
INSTRUMENTS 
for the 


ELECTRONICS 
INDUSTRY 


@ Light weight 
@ Rapid heating 
7 Ghee. © 
@ ‘Permabit’ or 


Bits 
All voltage ranges 
e 6/7v to 230/250v 
@ Prices from 19/6 


British and Sersies 
Patents. Registered 
signs. Suppliers to 
H.M. and Foreign Gov- 
ernments. gents 
throughout the world. 
— for Booklet No. 
23 


Wustrated is the 25 w- 
3/16 in. replaceable bit 
model with safety shield. 
Sole proprietors and 
manufacturers :— 
LIGHT 
SOLDERING 
DEVELOPMENTS 


LTD. 


Telephone: CROydon 8559. 
Telegrams: 
Litesold, Croydon. 


GUARANTEED R.L.A. 


LAMINATED ALUMINIUM 


USED ON MOST IMPORTANT AIRCRAFT 


AID. & ARB. 
B. ATTEWELL & SONS LTD. 
IVER BUCKINGHAMSHIRE 


AIR PARTS For fully approved 
LIM | TED A.G.S. & A.N. hardware, 


403 Caledonian Ré., quick service, enormous 


Londen, 0.7 range. Stock lists available. 

Tel.: North 5018-9 od 

Cables: Aircaly, Overseas enquiries 
London, N.7 welcome. 


MARSHALL 
AIRPORT WORKS 
CAMBRIDGE 
DESIGN & DRAWING OFFICE 
STAFF 


CIRCUIT DRAUGHTSMEN (Electronic) 
AUTHORS (Electronic) 


Written applications in first instance to 
PERSONNEL MANAGER 


@ Comprehensive Range 
@ Robust and Reliabie 


198 
SITUATIONS VACANT 
D® H4vtt4np A ircrarr 


Spoeenierany J Darep 
Gveene. jpSernatsn, 


INVITE APPLICATIONS 


FOR THE POSITION OF 


Cc _H 


AND 


| nial |. imearcaees 


} > aaa we Be 


«) TO DIRECT AND DEVELOP THE WORK OF 
DESIGN OFFICE, RESEARCH AND 
DEVELOPMENT, EXPERIMENTAL SECTION, 
NEW PROJECTS. 


@ TO BE RESPONSIBLE FOR TOP-LEVEL 
TECHNICAL LIAISON WITH D.H. ENTER- 
PRISE COMPANIES IN ENGLAND AND 
CANADA. 


43) TO REPRESENT THE COMPANY IN PRO- 
JECT DISCUSSION WITH AUSTRALIAN 
DEFENCE, CIVIL AIRWORTHINESS AND 
WEAPONS RESEARCH AUTHORITIES. 


(4) GENERALLY TO ACT AS TECHNICAL 
EXECUTIVE. 


THE SUCCESSFUL APPLICANT MUST BE 
APPROPRIATELY QUALIFIED AND HAVE HAD 
PREVIOUS AERONAUTICAL PROJECT EXPERI- 
ENCE SUFFICIENT TO MEET REQUIREMENTS 
AS A CHIEF DESIGNER. HE MUST HAVE THE 
ABILITY TO SELECT AND CONTROL TECH- 
NICAL STAFF AND PROVIDE THEM WITH 
INSPIRING LEADERSHIP. 


HE MUST POSSESS FLEXIBILITY OF OUTLOOK 
AND AN AWARENESS OF THE NEED FOR 
ACHIEVEMENT AND THE ABILITY TO DRIVE 
HIMSELF AND OTHERS TOWARDS THIS GOAL. 


Activities OF D® HAVEL AND. 


 \eemmenen 


AIRCRAFT DESIGN AND MANUFACTURE. 


AIRCRAFT OVERHAUL, REPAIR AND 
MODIFICATION. 


ENGINE AND PROPELLER MANUFACTURE, 
MODIFICATION OR OVERHAUL. 


MISSILE COMPONENT MANUFACTURE. 
AIRCRAFT SALES AND SERVICE. 


INDUSTRIAL MACHINE SHOP AND OTHER 
ENGINEERING. 


CURRENT STAFF EMPLOYED—APPROX. 1,500. 
AGE GROUP—EXPECTED 35 TO 45. 


SALARY BETWEEN 


£3,000 AND £4,000 (AUSTRALIAN) 


ACCORDING TO EXPERIENCE AND 
QUALIFICATIONS. 


APPLICATIONS (WHICH WILL BE CONSIDERED 
CONFIDENTIALLY) AND INQUIRIES SHOULD 
BE ADDRESSED TO:— 


B™ AC6365, 
Ganson (Sane AND Co- L™- 
57-61 aoe Grasset. 
LOO W.. 


IN SELECTED CASES, INTERVIEWS 


WILL BE ARRANGED IN LONDON. 
498-3 


SEPTEMBER 4, 1959 


THE 
ROYAL 
AIR FORCE 


PILOTS, NAVIGATORS AND 
AIR ELECTRONICS OFFICERS 
COMMISSIONS IN THE GENERAL 
DUTIES BRANCH 


Vacancies now exist for fit young men 
of character and good education and 
who are capable of taking responsibility, 
to train as pilots, navigators or air 
electronics officers in the general duties 
branch of the Royal Air Force. 


Methods of Entry 
University Entry—University graduates may 


enter on permanent or four-year short-service 
commissions. Permanent commissions carry 
an ante-date. University students may be 
accepted subject to graduation. Maximum 
age limit 25. 


Direct Commissions—The direct commission 
scheme offers the choice of a permanent career 
leading to a pension. or a_ twelve-year 
commission with the option of leaving after 
eight years. Age limits 174 to 25. 


Short-Service Commissions—T he short-service 
commission is for five years and there are 
Opportunities for transfer to either form of 
direct commission. Age limits 174 to 21. 


Pay and Gratuities—pay is high and terminal 
gratuities are generous. For example, a 
Flight Lieutenant of 25 can earn, with full 
allowances, nearly £1,700a year. The tax-free 
gratuity paid at the end of a twelve-year 
commission is £4,000. 


Write for further details, stating age and 
education, and the method of entry in which 
you are interested, to the Air Ministry M9, 
Dept. AP526, Adastrai House, London, W.C.1. 


BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Steel for 
Avuminium 
and Mag- 
nesium. Also 
in Stainvess 
Steel and 
Bronze. 


B.A. 

Whitworth 

Unified. 
MANUFACTURING CO. (1/938) LTD. 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: CIRCLE’ BATH 
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A’ 2 Se4. A.R.B.Certs., A.M.1.Mech.E., etc. on 
“ No Pass. no tee’ terms. Over 95% successes 
For details of exams and courses in all branches of 
acronautical work, acro cngines, mechanical engineer- 
ing, etc., write for 148-page handbook—free. B.1.E.T 
(Dept. 703), London, W.8 
72-690 
MPROVER required for servicing Chipmunks and 
Austers, London area Must have light aircraft 
experience and be prepared to work irregular hours 
Typical flying-club wage, but permanent post for 
conscientious man. Box A962, care of THE AEROPL/*t 
AND ASTRONAUTICS 498-10 
IRLINE Gatwick Airport requires A. and C 
Viking engineer, Hermes experience and knowledge 
engineering administration an advantave Good pros- 
pects for a astic applicant. Full details Box A981 
care of THE AFfROPLANE AND ASTRONAUTICS 498-15 
PPLICATIONS are invited from engineers, 
licensed in Categories A and’or C for cither 
D.H. Dove. D.C.3, Dakota or Viscount and their 
related engines, tor service overseas Replies shou'd 
state age, maritai status and extent or family, qualifi- 
cations anc a summary of experience. Box A975, care 
of THE AFROPLANE AND ASTRON’ UTICS 498-8 
PANceey PAGE (READING), LTD., The Aero- 
drome, Woodiecy, Reading, have the following 
vacancies - 
UYING department Experienced man with good 
knowledge of aircraft spares purchasing and abie 
to carry out negotiations with suppliers 
NSPECTION depurtment An aircraft finals elec- 
trical inspector with knowledge of radio installation 
and testing He must be fully experienced in reading 
line diagrams and installation drawings and the inspec- 
tion of D.C and A.C. services as installed in modern 
aircraft 
OOD commencing salaries Five-day week Life 
assurance and superannuation scheme in operation 
Please send full details of experience to the Personnel 


29 Wright's Lane, 


Officer 498-7 
O A " Associated companies require Vis- 
. . e\e count licensed engincers Single 


men or married willing to serve Overseas unaccom- 
Panied —— Apply G.P.M., B.O.A.C (AC) 
Stratton Ho Piccadilly, W.1 498-5 
| Gas ~OPERATOR saechouic for oil company in 
Southern Arabia, must be experienced in installa- 
tion, repair and maintenance of ground and aviation 
radio equipment Know.edge of Amer.can equ pmen. 
an advantage Onua'’fied as radio-te'evraphis'. fam ‘ier 
with international procedures Salary approx. £100 
p.m. with all found One year’s renewable contract 
Rionth’ s leave enanalty Details to O.T.S., 5 Welldon 
Crescent. Harro 498-1 
-LICENSED  olectrictan. Apply ang Airways. 
Southend Ajrport, Essex one, Rochford 
§6460 499-8867 


La | samara sparetaecetel A™ 


RANSPORT Oo 
T C 


INVITES APPLICATIONS FOR THE POSITION OF 


Grr |” acme 


All-round experience is essential and the successful 

applicant will need to have a good knowledge of 

Scheduled Air Transport Operations and Budgetry 
Control. 


Previous Flying Experience will be helpful but is 
not essential 


APPLICANTS SHOULD GIVE FULL DETAILS OF 

PREVIOUS EXPERIENCE AND SHOULD STATE 

WHETHER MARRIED AND NUMBER OF 
CHILDREN 


B% N° A983, 


care of THt AEROPLANE AND ASTRONAUTICS 
498-18 


HE IMPERIAL ETHIOPIAN AIR FORCE requires 

three Telecommunications Teachers The teach- 
ing will be of a standard approx.maiciy equivalent 
that of the Telecommunications Te.hnician t 
of the City and Guilds of London ut 
applicants should have teaching experience to this 
level The work will involve servicine of various 
types of telecommunications equipment, both airborne 
and ground used in aviation 

UCCESSFUL applicants will be required to sign a 

three-year contrat with the A \ _yearly 
salary of Eth.$9.000 10.000 net will be paid (£1=E$7) 
Also first cass air-fares for «> to three aduits will be 
aid both to and from Bthiopia and a European 
Rirnished rent-free house will be provided 

HE accommodation is near to the Air Force 

stat'on at Debre Zeit. about 30 miles from Addis 
Ababa or in Asmara In both cases are facilities 
for swimming, horse-riding, tennis and other sports 
available close to the res dential area. There is a small 
European community of English, Swedes, Americans, 


c 
PPLICATION forms may be obtained from the 
Ethiopian Embassy 17 Prince’s Gate, London, 
S.W.7, and should be returned to this address with 
three references and testimonals before October 30 
1989. Suitably qualified applicants will be interviewed 
at the Embassy 498-12 


HELICOPTERS 


ELICOPTER SERVICES, LTD., _ offer theis 
aircraft for all charter services. 96 rae 
London, W.1 Gro 5495-6 - 706 


APPOINTMENTS BUREAUX 


LANAVIA _International Aaceoeet cal Appains: 
men’s Bureau, 338 Kilburn Hig Rd., N W.6 
Mai 3142 -17 


BUSINESS OPPORTUNITIES 


ALES facilities required, preferably with central 
S London office, by provincial light precision 
enginecring company with wide range of proven pro- 
ducts suitable aircraft, marine and civil uses, hone 
and export A small or medium-sized firm wishing 


to broaden its activities on substantial commission 
basis would be very suitable 

ce Box A961, 
ASTRONAUTICS 


Please write in confi- 
care of THE AEROPLANE ANP 
498-xR8R74 
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ea (Regd. Irade Mark ) 
mousrries SOLDERING EQUIPMENT 
SOLDERING 
TOOL FOR 
THE TRANSISTOR 
ts ILLUSTRATED 
¢” Bit Model 
(Cat: No. 70) 
MANUFACTURED 
IN ALL 


VOLT RANGES 


DESIGNED FOR 


PROTECTING 
CONTINUAL USE SHIELD 
ON BENCHLINE (Cat: No. 68) 


ASSEMBLY 


British & Foreign 
Patents 
Reg. Designs etc. 


Catalogues from Head Office, Sales & Service 


ADCOLA PRODUCTS LTD. 


GAUDEN ROAD, CLAPHAM HIGH STREET, 


LONDON SW4 
Telephones: MACaulay 3101 & 4272 


A.S., 1. 


is continuing to accept students 
for 
FLYING AND NAVIGATION 
TRAINING 
For dates and details of courses, apply to 


The Commandant, 
AIR SERVICE TRAINING LIMITED 
Hamble, Southampton 
Tel.: Hamble 3001/9 


NEW BALL & ROLLER BEARIN 


Over 5,000,u0u in stock 
in more than 5,000 types 
BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 
895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


ms PERFECI 

—™ / @\, PRECISION 
f=) < 

es AIRCRAFT 

a SPRING WASHERS 

TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 2355/8 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS | 


CLOTHING 
Officers’ uniforms for sale, new and 
reconditioned. Fisher's, 86-88 Welling- 
Phone 1055. Kit also purc 


R.A.F. 


ton St., Woolwich 


zzz-707 
CSS 

R H. S8STOCacx, ¢ . Eagle House, 109 
e Jermyn St.. S.W.1 “Whiteha: ll 886 


: 3. ZzzZ-696 

SUTTON (CONSULTANTS), LTD., 7 
« Lansdown Place, Cheltenham. Phone 5811. 
508- 


CRASH TENDERS 


ARGAIN Thornycroft foam crash tender, second- 
hand, four-wacel drive, latest type pump and 
au.omatic foam system, per minute, 
£750 Box A954 care of THe "AraOrt ANE ASD 
ASTRONAUTICS 498-6 


ELECTRICAL EQUIPMENT 


U S “Vari Drive” Testometers, two for sale. 
owe Mode! OTBD, powered by 15 h.p. 220- 


440-V 3-phase electric motor Burleigh, Alpine 
Works, Empire Way Wembiey Phone, Wembicy 
1900 500-8861 

NUSED Americen * Magnaflux” crack dete tor, 

complete wilt demagnetizers, e¢tc., inspection. 
Burleigh, Alpine Works, Empire Way, Wembley 
Middx Phone, Wembley 1900 500-8860 


ENGINES AND ENGINE SPARES 


IPSY Major Mk. 10 and Mk. I engines, part- 
exchange offered with your time-expired engine. 


Propellers for most types of light aircraft. Mitchell 

Aircraft, Lid., The Airport, Portsmouth Phone 

717641 722-689 

HIRE AND CHARTER 

APIDES for hire or charter. A. J. Whittemore 
(Acradio), Lid., Croydon Airport, Surrey. 

3 

RISTOL 170 Wayfarer for Barehuli charier, 


passenger or freight 
cowider ofe with ciew 
Shortcut Aviation, Lid., 
Surrey. Phone 


fitted 48 seats, or would 
Long-ierms preferred. Apply 
Godstone Rd., Whyteleate. 
Uplands 8211 i 


PACKING AND SHIPPING 


R AND J. PARK, LTD., 143-9 Fenchurch St., 

e E.C.3 Phone, Mansion House 3089. Official 

packers and shippers to the aircraft industry. 
z2z-674 


RADIO AND RADAR 


PERRY Zero reader, Type ZLI course selectors, 
contro! panels, flight computors and indicators 
three compiete installations in stock. A Whiitemore 
(Aeradio) Croydon Airport, Surrey 722-684 
TRI2 STR9X_and most other British 
and American V.H.F. R/T equipment always in 
stock. A.R.B.-approved design installations into any 
type of aircraft. A. J. Whittemore Asemio. 5 Ltd., 
Croydon Airport, Surrey ~685 


TUITION 


XETER AIRPORT, LTD. Courses for Commercial 
Pilot's Licence, from £625; Private Pilot’s Licence 
from £101 Contract rate solo flyin Austers 
and Tigers, £2 17s. 6d. per hr.; normal dual/solo 
rates, £3 7s. 6d. per hr.; twin ad reer £6 12s. 


per hr.; Chipmunk, £5 5s. per ; essenger, 
£4 18s 6d per hr Limited accommodation 
£5 15s. 6d. per week Exeter Airport, Exeter. 
Phone 67433 zzz-705 


IVIL pilot-navigator licences 


VIGATION, LTD., provide full-time or postal 

tuition or @ combination of cither of these 
methods to suit individual requirements for the above 
licences Classroom instruction can be provided for 
A.R.B. General, certain specific types and performance 
schedule examination. Link Training Department at 
Monarch ; 


For full details apply to the Principal. 


Am TION, L™ , 


30 CENTRAL CHAMBERS, 
EALING BROADWAY, 
LONDON, W.5 

Phone, Ealing 8949 722-699 


| Fy to fly, £32 instructors’ licences and instru- 
ment flying for £4 per hour; pigs flying £5 
. weekly 


per hour Residence 6 gns Approved 
M.T.C.A. Private Pilot's Licence course. Specialized 
course for Commercial Pilot's. Licence Wiltshire 
School for Fiying itd., Thruxton Acrodrome 
(Andover Junction | 1S min. 


from Waterloo), 
700 


ants 7zz- 
LYMOUTH Ideal prae gree in holiday dis- 
trict for commercial an training Tiger 
and Auster, £3 6d. per hr. ee rate £2 17s. 6 
and Auster, £3 76d. per hr. Contract rate £2 17s. 6d. 
solo. Chipmunks for advanced flying £5 5s 
flying availabic. Individual truition with 

Plymouth Airport, Lid., Crownhill, Plymouth 7275 
722-704 


AMBRIDGE AERO CLUB M.T.C.A.-approved 
private pilot's licence course, 30 hours, £3 10s. 
per hour: D4 Link Traner for radio compass and 
1.L.S. procedures to instrument arting standard. £1 
per hour: instructor's courses. £3 10s T nts Ne 
flying, £4 10s. per hour: Auster J.1 pes 
hour, dual and solo. No fees or ARAL “clue 
operates on al! days. including week-ends. 
Aerodrome, Newmarket Rd., ambridgc. Phone 
5629! zzz-703 
ONDON SCHOOL OF AIR _NAVIGATION, 
by Ministry for Commercial and 
Personal coaching establishment. “ the 
for all private and professional pilot 
and navigator qualifications, “refresher courses,” 
home-study cxcellent alterrative, type ratings. per- 
formance, Link and procedures, R/T, flying training. 
Officially appointed by H.M. Services for corresp 
ence scheme—refer Education Officer, or direct, 33 
Ovington Square, Knightsbridge, London, $.W.3. Ken 
8221 zzz-O712 
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and ASTRONAUTICS 


HE EXPLORATION OF SPACE (First Cheap E “POWER AND SPEED” SERIES FOR 

CLUB NOTICES, ETC. Edition), by Arthur C. Clarke. Provides answers T'to BOYS. Aircraft and Air Power,” by F. G 

SURREY AND KENT FLYING CLUB, Biggin Hill. to the many the Lt layman asks Swanborough, of THE AEROPLANE AND ASTRONAUTICS, 

Tiger Horast pad Leopard Moths, Chipmunk and about the science of “ astronautics.”” Over 375,000 has been written for intelligent boys between the ages 

— Line 705 direct in one hour from copies ~y in all editions. ores 212 pean. of 10 and 16. The author surveys modern military 
Sissin Hill 22 498-0694 Ss. tf book: 


55. flying and includes chapters on combat aircraft, 


6d rom r 9s. Sd. a 
the publishers. oat Press Linked, Bow! Green scientific aids and missiles. Other titles in this series 


BOOKS AND PUBLICATIONS Lane, London, E.C. m2 are “ Motorcars,” “ Locomotives” and “ Ships ane 
” HE ARROPLANE * PICTORIAL REVIEW Shipbuilding.”” Lilustrated, a pages, 10s. 6d 
e NE ied by the staff of Tue from booksellers, or lis, 5d. post from the oa 
admaname ax ASTRONAUTICS This is the third panes. Te + Press Limited, "Yeewiing Green a 
annua’ : h . ‘ 
eg ge “RHE AEROPLANE” DIARY, 1959. Compiled 
pltems of aviation for the car cating autumn, by the staff of THE AEROPLANE AND ASTRO- 
Over 250 cadens, 28 ba pages, 10s. 6d. net ers NAUTICS. Contains brief specifications of British civil, 
} booksellers or ils from the b- military and research aircraft (48 of which are illus- 
. post pu 
lishers, Temple Press Limited, ling Green Lane. trated). lists of British aircraft and acro-engine 
1s THE y. . oe. ar oe Seees recneds. Royal As 
AMERA SKY.” by Charlies Sims. orce Comma a a vocabulary of acronautica 
aie, Ver ieee sb petites, ad || MINISTRY OF TRANSPORT | | crm is ay ‘esse, tered f° on, Bie 
oarapher of THe AEROPLANE AND ASTRONAUTICS with pencil) (including purchase tax) from booksellers, 
b+ of Britain's best-known acrial photographers AND CIVIL AVIATION or by post 4s. 9d. and 66, 9d. respectively from the 
| watched pe ae nts Of of | ig gviation —. Trompe? “Pres Limited, Bowling ~—— 
rom a ring-si sca s recalls Ww : Cc. 
on and camera, Pe wee onseents, oume of ~s Age 23 to 35. Good education and NTERPLANETARY FLIGHT (3rd Impression), - 
ny memories t eventiu ys. ustrate Pp p Arth a lark De bes the oblems ¢t ne 
z8 Pages. 2% "publiahers eeepc rs - recent aircrew or air traffic control coved "ioe pong a reality and. the 
rom ic shers, c ress mite 
wiing Green Lane. London, E.C.1 zz experience essential. Salaries: while 169" pases, Ss y oa TF Be 
RINCIPLES OF HELICOPTER ENGINEERING by post from’ the publishers. Temple Preas Limited. 
by Jacob Shapiro. This comprehensive review of training £700 to £1,005 according to Bowling Green Lane, London, E.C.1 zzz 
the engineering ‘Srincighte governing the design and . 5 . : 
po gg i ok my - A — ie age ; when fully trained according to Books and Publications Wanted 
be boo post : O'Y oks b 1 
3 ~y B og tien. ~~ Sy Liminea. Bowiina age and station approx. £860 at age lar gest. deaicr in aeronautical Iiteratare ‘Cash oy 
¢ eos ti t t t 
a Green Lane, London, EC.1. 25 ; £1,035 at age 30 or over rising to Fe ye ee ee ee a 
- £1,395. Promotion prospects. Write 
a WYNSTRUMENTS LTD for further particulars and application . THE BRITISH AIRLINE 
* form to M.T.C.A. (ESB1/ATCO), PILOTS ASSOCIATION 
és AIRCRAFT INSTRUMENT OVERHAUL Berkeley Square House, London, W.1 81,New Road,Harlington, Middx. Tel. HAYes 3442/3 
wr , , ote s —_—_—_—__—__—_ z 
> 1 RTON AER ODROME or to the Civil Service Commission mace nage ee or gerne mg and 
STAVE ervice Pilots. For full details as to 
Telephone: (No. 4904/59), Burlington Gardens, Objects and particulars of Memt e’ship, 
GLOUCESTER = cnurchoown 3266 W.1. please write to General Secretary. 


When N O : S E is your Enemy 


A NTICoO OSTIC is your Friend 
for EAR DEFENDERS, HEADSETS, SOUNDPROOF BOOTHS 
THE ANTICOUSTIC COMPANY - 204 HIGH STREET - GUILDFORD - SURREY 


Rubbaglex Sheeting Impervious to 
is processed on 100°, Aromatic Hydro RUBBAGLAS 
a pure glass cloth, has Carbons. Highly P 
‘ very high tensile recommended for LT “Tre 
Mad strength, is rot proof x Gaskets, Washers. 
and combines flex- Jointings, Dia- 
ibility and resiliency phragms, S'eevings, 


Patent ag 519567 with non-stretching also Floating Root 
| a » properties. Tank Seals, etc. 
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EDITORIAL AND BUSINESS NOTICES 


THE AEROPLANE and ASTRONAUTICS” is = and blocks will be repeated if new copy is not re- Proprietors and which do not conform to or are 
blished Ts Friday London, England, by _ ceived at the time of closing for press. Orders for ad- in addition to the Proprietors’ conditions will not 
pula MITED and is registered at the vertisements are subject to acceptance in writing from be recognized as binding. Special conditions must 
G.P.O. as a news: — Second class postage paid the Head Offices. Advertisement copy is subject to be subject to mutual agreement. 
a at New York, oecee pow Spee are of the a pen ot oak oe SUPPLIES.—"The Aecro- 
: OFFIC Lane, London contracts are accepted and made upon the jane an tronautics " is obtainable from news- 
ag waht ES: Bowling Termine 3636. Teles | express condition that the publishers have the agents and bookstalls or by post from the publishers 
grams: " Pressimus, London, Telex.” Telex: 23839, absolute right to refuse to insert any advertisement _at an annual subscription rate of £4 15 0 for the United 
- Recilien. Miaie Sl Ss without stating a reason, including the right of re- Kingdom, £5 Overseas and $15.00 for Canada and 
| me Copece? h liss Maudie, d ri Ps re jection of advertisements, whole or part, containing U.S.A., postage included. Shorter periods pro rata. 
— ye cao em: Eaves cut prices of oe a — Qe approved —_ “The Aeroplane gon Steememation | - obtainable from 
Hert maintenance scheme, and such refusal shall not a newsagents an stalls abroad through the follow- 
62464 1? a a ek —_— ground for advertisers to stop a current contract ing Agents: -EUROPE—Messageries Dawson (S.A.), 
phone: Telethon Gl Ce om 1413, ’ or — to pay for the same or for taking action for Paris ; Messageries Hachette et Cie., Paris : H. 
lasgow. Telephone : Glasgow Centra’ h of contract. The advertisers will indemnify Smith & Son, Paris and ssels. CANADA— 
ORIAL: All editorial communications and the ‘- blishers against any damage sustained by Wm. Dawson Subscription Service Ltd., Toronto ; 
matter must be addressed to the editor and not to them as a result of the inclusion of their advertise- | Gordon & Gotch, Ltd., Toronto. U.S.A.—Eastern 
individuals. Drawings and MSS, or other material ments. The publishers, whilst efideavouring to News Co., 306 West lith St., New York 14, N.Y. 
not considered suitable will be yng stamps = ensure a Pe advertisements shall appear with all AFRICA—Central News Agency, Ltd., Cape Town: 


are enclosed, but the editor does not hold hi possible regula will not be held liable for any loss W. _ we & Son (S.A.), Cape Town. ASIA— 
f po 5 ee for the pee Be keeping | or safe .— og by ews A any ye to Suste 7” ® Geet Po. 90 nee. 
Bs anything sub ‘ayme: r from any se whatever. tance TRAL EALAND — 

for contributions will be made following pub- aan: order does net pte oy ‘oe right te Goer Oe Gotch (A’sia), Led. Gooden 

lication. similar terms. The publishers reserve the right to DEPOSIT SYSTEM.—Commissi 

ADVERTISEMENTS. — Whilst every precaution increase the advertisement rates at any ume, or to (minimum 2/-) on amount p mmo full. dele 


is taken to ensure accurate printing, the publishers vary the terms of contract .: regards space or on application. 
will not be responsible for printers’ errors or for frequency of insertion. All orders are accepted on REMITTANCES.—Postal Or Orders, Ceanes etc., 
errors arising out of telephonic F wary men relation the understanding that any such increase in rate or shout ees made payable to "PRESS 


to advertisement copy nor will they be responsi other amendment may come into immediate operation LIM 

for advertisement blocks destroyed by fire or that on all outstanding insertions. In such event. the COMMUNICATIONS.— All orders, letters and 
5 are left in their possession for more than one year. Gpeution has the option of cancelling the balance _inquiries regarding advertisements, subscriptions, 

Advertisers must in all cases bear the cost of draw- of contract. Contracts relate to the advertisers’ own posit System and other business matters 


i photographs and/or blocks used in their goods or services, and the space may not be sub-let should “he dressed to the M 
olesianane. Copy must be cupgiied without or disposed of in any way. Conditions which are Aeroplane ~ Ratoonention.” Bowling Croan ian 
application from the publishers, and current copy contained in order forms other than those of the — London, E.C.1. 


Printed in England and Published Weekly by the Proprietors, TEMPLE PRESS LIMITED, BOWLING Noo sg amine LONDON, E.C.1 
Registered at the G.P.O. as a News, aper. ®econd class yostage paid at New York, N. 
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GO, OR MIXED LOADS 
AND ECONOMICAL 


The AW Argosy carries up to 83 passengers or 13} short tons 
of freight, or any combination within this payload. A typical 
mixed load would be over 7 tons of freight and 35 passengers. 
There is pressurised comfort and Rolls-Royce Dart turbo- 
prop power ensures a low noise level for the passengers. 
Large fore-and-aft freight loading doors reduce turnround 
to 20 minutes. Components and systems are all well-tried 
and chosen for easy maintenance. And passengers and 
freight can be loaded simultaneously. 


perrormance Power: 4 Rolls-Royce Darts. 

Aircraft cruising speed: (14,000 r.p.m.) 296 m.p.h. (475 km./hr.). 
Mazimum payload: 27,000 lb. (12,247 kg.). 

Range with fuel reserves and 20,000 Ib. (9,072 kg.) payload: 
1,000 st.m. (1,610 kil.). 

Size of Hold: 46 ft. 8 in. (14.23 m.) z 10 ft. (3.05 m.); 

floor area 426 sq. ft. (39.6 sq.m.). 


THE ARGOSY 


BRINGS THE COST OF AIR 
FREIGHT DOWN TO EARTH 


HAWK ER Ss IDDELEY AVIATION y 32 Duke Street, St. James’s, London, S.W.1. 
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